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Richard A. Svanda 
Director 
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Solid and Hazardo~s aste Division 
Original Signed By, q/ / 


James L. Warner, p . /i.1 r> 
Chief, Solid Waste Section 
Solid and Hazardous Waste Division 


296-7340 


REMEDIAL INVESTIGATION WORK PLAN, A LIST OF POSSIBLE ALTERNATIVE 
RESPONSE ACTIONS, EVALUATION REPORT, AND QUALITY ASSURANCE PROJECT 
PLAN, FREEWAY SANITARY LANDFILL 


The purpose of this memorandum is to summarize staff's comments on the Remedial 
Investigation (RI) Work Plan, A List of Possible Alternative Response Actions, 
Evaluation Report, and Quality Assurance Project Plan which was submitted by 
Conestoga-Rovers and Associates, Inc. (CRA) on behalf of Richard B. McGowan and 
R.B. McGowan Company, Inc. (McGowan), pursuant to a Request for Response Action 
(RFRA) issued on February 28, 1986. 


The staff's recommendation is that the above-mentioned documents be rejected as 
not fulfilling the requirements of the RFRA. Specifically, the following 
modifications must be incorporated into the documents and resubmitted by McGowan 
and CRA. 


1. Part V.A.1.a. of Exhibit A, Site Background in the Evaluation Report. 
A disposal record of solid waste and delineation of both solid and 
hazardous waste volumes and locations are needed. Also a discussion of 
pertinent area boundary features and general physiography must be 
included. 


Morever, a critical evaluation of all reports developed and referenced 
for the Evaluation Report in regard to current available information and 
required literature is necessary. 


Finally, a detailed discussion of all past activities relating to 
disposal of hazardous wastes must be provided. Minimally, maps of 
locations of disposal both aerially and in cross section must be 
provided depicting the underlying geologic and hydrogeologic features. 


2. Part V.A.l.b. of Exhibit A, Topographic Survey. 
The scale on the site map needs to be clarified. The site map does not 
depict current landfill physiography or delineate surface water 


· features, process areas, storage tanks, well locations, designated 
wildlife areas, utilities, paved area, easements, rights-of-way, 
pipelines, solid and hazardous waste disposal areas and impoundments. 
The buildings depicted need to be identified. If some of these features 
do not exist on the site, this should be stated. Moreover, the site map 
must include details of the McGowan and Kraemer Quarries. 
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• 
3. Part V.A.l.c. of Exhibit A, Cross Sections. 


• 
The required minimal horizontal scale must be one inch equals 200 feet, 
not one inch equals 400 feet as depicted in the cross sections. The 
existing base grade of the landfill must be included along with the 
geology to the top of the Franconia Formation. Potentiometric 
surface(sl and projected influences of induced pumpage and cessation of 
pumpage must be included. Also, the influence of the proposed barge 
slip must be depicted. 


4. Part V.A.1.d. of Exhibit A, History of Response Actions . 
Any past response actions must be listed. If none have occurred, this 
should be stated. 


5. General Comments on the Evaluation Report. 
The following comments are inaccuracies and deficiencies that do not 
pertain to any one section of the Evaluation Report and are referenced 
by page number and section of the CRA document. 


a. On page 1 of the executive summary and elsewhere, the sub mi tta l 
states that lead has not been "detected in leachate, ground water, 
or surface water samples taken at the Freeway Site." The Minnesota 
Department of Health (MDH) analysis on June 24, 1986 indicates the 
Kraemer Quarry sump had 49 parts per billion ( ppb l and the McGowan 
Quarry sump had 0.4 ppb lead. MDH analysis on February 19, 1986 
showed that the level of lead was 0.2 ppb in Well Number 1, 1.5 ppb 
in Well Number 3, 0.2 ppb in Well Number 6, 0.2 ppb in Well Number 
8 and the adjacent creek had 0.8 ppb. An analysis by Minnesota 
Valley Testing Labs (MVTL) on July 23, 1982 indicated that the 
level of lead was 3.0 ppb in Well Number 1, 3.0 ppb in Well Number 
2, 2.0 ppb in Well Number 3, 63.0 ppb in Well Number 4, 2600 ppb in 


. Well Number 5, 3.0 ppb in Well Number 6, and 2.0 ppb in the McGowan 
and Kraemer Quarry sumps. The documented presence of lead refutes 
section 6.1 of the Evaluation Report which states that lead will 
not migrate from the landfill site and therefore is of no concern. 


b. Tables 5 and 6 are summaries of hazardous substances detected in 
ground water or leachate that contain numerous mistakes and are not 
complete. These tables need to be recompiled and reevaluated. 
Moreover, the summary conclusions of Section 5.2 on pages 16 and 17 
of the Evaluation Report do not reflect the entire data set. 


c. Section 4.5, which pertains to ground water hydrology at the 
landfill, indicates that ground water flow is always toward the 
Kraemer Quarry. A discussion of tl1e McGowan Quarry and its affect 
on the ground water hydrology must be included in this 
section. Figure 11, which indicated the ground water flow 
direction in July of 1984, did not provide any monitoring well 
points or ground water reference elevations. MPCA records indicate 
that a number of the monitoring wells were flooded out during the 
July 17, 1984 testing period and water levels were not measured. 
The data utilized to prepare Figure 11 must be submitted to the 
MPCA for comparison to the July 17, 1984 testing period. 
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d. According to Table 3, which indicates the status of all monitoring 
wells at the l andfi 11, many of the wells have been abandoned. 
Wells WT-4 and WT-5, which were abandoned according to Table 3, 
were required to be monitored as part of the ground water monitoring 
system established in the existing solid waste landfill permit. 
This discrepancy needs to be resolved. All of these wells were 
required to have been abandoned in accordance with the Water Well 
Construction Code, Minn. Rules Part 4725.2700. Documentation of 
well abandonment and the name of the party who abandoned the wells 
must be provided for all monitoring wells to both the MPCA and MOH. 
If the monitoring wells were not abandoned properly, a discussion 
of the pathway of leachate migration should be included and a 
remedy proposed to abandon the wells correctly. 


6. Part V.A.2.a of Exhibit A, A List of Possible Alternative Response 
Actions. 
This section must be expanded to include additional response actions, a 
description of advantages and disadvantages of each and a cost 
estimate. The cost estimates will be preliminary since site specific 
subsurface conditions are not totally understood. Each alternative must 
be evaluated in terms of available information of site characteristics; 
waste characteristics; desired degree of environmental control; 
construction, operation and maintenance costs; and public acceptance. 
The list that was provided in tt1is part does not include actions to 
remove the contaminated wastes, actions to implace barriers to restrict 
the contaminated ground water movement and gradient control features. 
These alternatives must be investigated in order to develop remedial 
actions and a Remedial Work Plan . 


7. Part V.A.2.b. of Exhibit A, Proposed Remedial Investigation Work Plan. 
This part must evaluate the existing ground water monitoring wells at 
the Landfill in conformance with the MOH Water Well Construction Code 
Minn. Rules pt. 4725.0100-.7600 and their ability to provide reliable 
testing of discrete hydrogeologic intervals without interference from 
surficial contaminant sources. All well designs and construction 
specifications for any proposed monitoring wells must be in accordance 
with MOH rules as specified above. Justification for placement of each 
proposed monitoring well is needed along with the methodology for 
installation and sampling of the proposed monitoring wells. 


An estimate of the personnel and equipment requirements necessary to 
implement the various phases of the Remedial Investigation (RI) Work 
Plan within the specified time period is needed. 


Finally, the RI Work Plan must include a description of hazardous and 
nonhazardous industrial wastes at upgradient sources such as the 
adjacent Burnsville Dump by searching available records. To tile extent 
possible, this description will include the types, compositions, 
volumes, physical states, sources, disposal history of hazardous waste 
and nonhazardous industrial waste. 
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8. Part V.A.3. of Exhibit A, Quality Assurance Project Plan. 


The proposed Quality Assurance Project Plan (QAPP) does not meet the 
requirements of the Interim Guidelines and Specifications for Preparing 
QAPP's published by the U.S. Environmental Protection Agency (EPA) in 
December, l98D. Because the proposed QAPP prepared by CRA is so 
dissimilar from the QAPP guidelines prepared by EPA, we have attached a 
copy of the EPA QAPP guidelines for comparison. 


McGowan must, within thirty days of receipt of MPCA Director comments, resubmit 
the modified Evaluation Report, a List of Possible Alternative Response Actions, 
the Proposed RI Work Plan and the QAPP . 


If you have any questions or comments on this review, please contact Tom Sinn at 
296-7028 or Paul Book at 296-7737. 


JLW/TAS: 1 h 
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~1innesota PoUution Control Agency 


520 Lafayette Road, Saint Paui, Minnesota 55155-3898 


Telephone (612) 296-6300 


March 13, 1992 


Mr. Michael McGowan 
Freeway Transfer, Inc. 
1001 Black DJg Road 
Burnsville, Minnesota 55337 


RE: Accumulation Of Explosive Gas In The Scale House At Freeway Transfer / 
Station, SW-354, Lx:ated On- The Site Of 'l'he Freeway Sanitary Landfill, 
SW-57 


Dear Mr. McGowan: 


In response to your request for a meeting to discuss settlement of Freeway 
Landfill closure, Superfund response action and cost recovery issues, I have 
scheduled a meeting for April 16, 1992, at 9:00 A.M. at the Minnesota Pollution 
Control Agency (MPCA) in Conference Rcx:im 5-3. 


An issue that needs to be taken care of expeditiously is the accumulation of 
explosive gas in the scale house. Your letter (Letter) dated February 11, 
1992, sul:mitted on your behalf by John Lichter of Bruce A. Liesch Associates, 
Inc. rer:orts installation of vent holes in the scale house fOLmdation block. 
Such an interim :rreasure may mitigate explosive gas accumulation in the scale 
house while a long term, comprehensive response is being developed to evaluate 
and eliminate the explosive gas problem. 


In regard to long term, comprehensive action to evaluate and eliminate the 
explosive 9as problem, the Freeway Landfill Site Contingency Action Plan states 
that an explosive gas remediation work plan (Work Plan) will be prepared to 
evaluate and propose rerredial actions necessary to eliminate explosive gas 
problems and that MPCA approval will be obtained prior to implementation of 
proposed remedial actions. · 


The Letter is not a complete Work Plan. In neither the Letter or your other 
correspondence to date have you defined a plan to detennine the extent of the 
explosive gas problem, evaluate the effectiveness of alternative remedial 
actions, propose a remedy or supply the MPCA with supporting information 
necessary to approve remedial action, consistent with pages 12 - 13 and Table 3 
(Costs) and Table 4 (Ti:rretable) of the Site Contirn;ency Action Plan. 


Detennination of the exact location of explosive gas sources, reservoirs and 
migration pathways will require sampling and monitodng. Sampling of the scale 
structures, associated utilities and the soils surrow1ding the scale house-and 
.1.nstalJ.ation of explosive gas monitoring probes are required steps in 
determining the extent of the problem. We recorrmend that you follow 
occupational health and safety regulations in perfonning construction, sampling 
and monitoring.activities in these locations. 


3120193 
Regional Offices: Duluth • Brainerd • Detroit Lakes • Marshall • Rochester 







Mr. Michael McGowan 
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March 13, 1992 


• ., 


An effective remedial action must control the source of the explosive gas to 
eliminate continuing migration of explosive gas and the accumulation of 
explosive gas in and around the scale house. The IIDst probable sources of the 
explosive gas problem are the landfill waste deposits surrounding the scale 
house. 


Assessment of the effectiveness of interim measures such as the foundation 
block vent holes should also be addressed in the Work Plan. Interim measures 
should be consistent with and contribute to the perfoilTlailce of remedial 
actions. The foundation block vent holes may mitigate the explosive gas 
problem or exacerbate the explosive gas problem by drawing and concentrating 
gas in and around the scale house in addition to exposing employees and users 
of the scale house to the health and nuisance odor effects of landfill gas 
vented, untreated to the atIIDsphere. 


The Work Plan shall also include a phased timetable, consistent with Table 4 
(Timetable) for problem definition, design and construction, accounting for 
weather, soil and snow cover conditions as well as MPCA review. 


The sul:mittal of the Work Plan is a pennittee requirement. All pennittees are 
being copied with this correspondence and were copied with my December 12, 1991, 
and January 30, 1992, correspondence. Pennittees are Freeway Transfer, Inc., 
R.B. McGowan, Inc., Hennepin County and Hennepin Transfer, Inc. 


Sul:mit a complete Work Plan to the MPCA by April 13, 1992. If you have any 
questions, please contact Jim Gaughan at 612/296-7740. 


Sincerely, 


~ ~~ 
(/


,j /',/I,,;' _;.,,,II,\ /f/ .. ~~~e.',__,-;(_,/ .,,,( . .,, ' . 
,4- . ' " -' ·'7 - ~ ~ II 


~ . -- -- -(/ 1/ 
,) ~ 


Art Dunn 
Solid Waste Section Manager 
Ground Water and Solid Waste Division 


AD/drnw 


cc: Tim Gocx:hnan, Hennepin County 
Ron Moening, HTI 
Richard McGowan, R.B. McGowan, Inc. 
Jon Springsted, Dakota County 
Brent Lindgren, Hennepin County 
Ray Haik, Popham, Haik Schnobrich & Kaufman 
,John C. Lichter, Bruce A. Liesch and Associates, Inc. 
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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 


OCT . 6 1986 


• Mr. Michael McGowan Mr. Richard B. McGowan 
Freeway Sanitary Landfill 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


• 


Freeway Sanitary Landfill 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Gentlemen: 


Re: Remedial Investigation Work Plan, A List of Possible Alternative Response 
Actions, Evaluation Report, and Quality Assurance Project Plan for the 
Freeway Sanitary Landfill 


Minnesota Pollution Control Agency (MPCA) staff have reviewed the Remedial 
Investigation (RI) Work Plan, A List of Possible Alternative Response Actions, 
Evaluation Report, and Quality Assurance Project Plan submitted pursuant to Part 
V. Task A of Exhibit A of the Request for Response Action (RFRA) issued to you 
on February 28, 1986. Based on the staff's recommendation (enclosed), the 
submittals are rejected as not fulfi1-ling the requirements of the RFRA. 


Under the terms of the RFRA, revisions to the submittals are to be provided 
within thirty days of receipt of this letter. 


If you have any questions regarding this matter, or would like to schedule a 
meeting with the MPCA staff to discuss staff comments, please contact 
Mr. Tom Sinn at 612/296-7028. 


Sincerely, f •fl, 
Original Signed By:/5 11v 


Thomas J. Kalitowski 
Executive Director 


• 
T JK: 1 h 
Enclosure 
cc: Mr. Timothy Thornton, Hart, Bruner, O'Brien and Thornton, Minneapolis 


Mr. Ronald Frehner, Conestoga-Rovers and Associates, Inc., New Brighton 
Mr. Dave Brown, Conestoga-Rovers and Associates, Inc., New Brighton 
Ms. Jo Ellen Fredlund, Dakota County, Hastings 


bee: Warner/Book 
Wagenius, SAAG 
Sinn 
Hajjar/Brisk 
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RECEIPT FOR CERTIFIED MAIL 


NO INSURANCE COVERAGE PROVIDED 
NOT FOR INTERNATIONAL MAIL 


(See Reverse) 


Se/;j to M _ /. I 
I(" r I ,~ .,,,, f'1r Go.,;-


Street and NJ3, I k /) KJ J 
1001 4c or, -~ 


Pfi: State a~dlf' P Cot. 
V 
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Postage $ 
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Restricted Delivery Fee 
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Return receipt showing to whom, 
Date, and Address of Delivery 


TOTAL Postage and Fees $ 


Postmark or Date 
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1. If ynu want this receipt postmarked, stick the gummed stub on the left por1ion of the address side of the ar1icle 
leaving the receipt attached and present the ar1icle at a post office service window or hand ii lo your rural carrier. 
(no extra charge) 
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Consulting Engineers 


• 
CONESTOGA-ROVERS & ASSOCIATES LIMITED 
651 Colby Drive 
Waterloo, Ontario, Canada N2V 1C2 
(519) 884-0510 


August 25, 1987 Reference No. 1922 


Mr. Tom Sinn 
MINNESOTA POLLUTION CONTROL AGENCY 
520 Lafayette Road 
St. Paul, MN 55155 


• Dear Tom: 


• 
• 


• 


RE: Sampling Round #2, Freeway 


Per our meeting of 8/20/87, we understand that sampling Round #2, 
will be conducted per the RI work plan in early September, 1987, 
will tentativly include target parameters of voes and metals and 
MPCA will split all samples. 


Barb Gnabasik and Dave Brown will work together directly to 
coordinate these activities • 


Should you have any questions, please do not hesitate to contact 
us. 


Yours Truly, 


CONESTOGA-ROVERS & ASSOCIATES 


Ronald Frehner, P. Eng. 


cc: Barb Gnabasik; Minnesota Pollution Control Agency 
Tim Thornton; Hart, Bruner, O'Brien and Thornton 
Mike McGowan; R.B. McGowan Company 
Richard McGowan; R.B. McGowan Company 
Bill Scruton; PACE 
John Gilbertson; Bergerson-Caswell 


RF/jm 


MPCA, SOLID & HAZ.. 
W.AS"JE DIVISION 
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iVlinnesota P1 ··n Co.ntrol Agency 
520 Lafayette Re Paul, Minnesota 55155 


CEITTIFIED MAIL 
RETURN RECEIPI' REQUESTED 


December 11, 1989 


Mr. Michael M::Gowan 
Freeway Sanitary Landfill 
1001 Black D::>g Road 
Burnsville, Minnesota 55337 


Mr. Richard B. M::Gowan 
Freeway Sanitary Landfill 
1001 Black D::>g Road 
Burnsville, Minnesota 55337 


Gentlenen: 


Telephone (612) 296-6300 


RE: Supplemental Renedial Investigation Work Plan and Revised Site Safety Plan 
for the Freeway Landfill 


The Minnesota Pollution Control Agency (MPCA) staff reviewed the following 
documents: 


1. "Supplemental Work Plan for Freeway Landfill Remedial Investigation"; 
and 


2. "Revised Site Safety Plan, Freeway Landfill Remedial Investigation" 


Both documents were received on November 20, 1989. Suhnittal of the 
supplemental remedial investigation work plan and site safety plan is required 
pursuant to Part V, Task A of Exhibit A of the Request for Response Action 
(RFRA) issued to you on February 25, 1986. 


Based on the MPCA staff's review, additional information and sane changes are 
needed to the work plan prior to its approval. You have expressed your desire 
to proceed with drilling as soon as possible and prior to Ed Kraemer and Sons, 
Incorporated suhnitting their long tenn quarry plan to the Minnesota Department 
of Natural Resources (MDNR) on January 3, 1990. In order to expedite MPCA 
approval for the work plnn and for proceeding with drilling, suhnit the 
additional information and changes needed as listed in Enclosure 1 within one 
week of receipt of this letter. For your convenience, my staff also has 
included, as Enclosure 2, copies of the following letters and merorandum 
containing remadial investigation ccmnents: the July 28, 1988, letter fran 
Barbara Gnabasik of my staff to you; the April 21, 1988, remedial investigation 
ccmnent 11B10randum from Jamas L. Warner to RE and my April 27, 1988, letter to 
you. 
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/')· I • 
Mssrs. Michael and Richard McGowan 
Page 'l.',K) 


December 11, 1989 


• 


The MPCA staff also have sorre comnents regarding the revised site safety plan 
for the Freeway Landfill. The MPCA staff do not approve or disapprove of the 
site safety plan. Instead, the plan is reviewed only for assistance in 
developing a good site safety plan. Responses to these comnents are optional 
but recomnended with the exception of Comnent 4 in the enclosure to this letter. 
This comnent concerns drilling quality assurance and is not a site safety issue . 


If you have any questions or would like to schedule a meeting to discuss this 
letter and Enclosure 1, please contact Barbara Gnabasik at 612/296-7718. 


Z~!.17 
Director 
Ground Water and Solid Waste Division 


REM:jkn 


Enclosures 


cc: Mr. Mark McGowan, McGowan Develoµrent Corporation 
Mr, Jeff Harthun, Dakota County Human Services 
Mr, John Lichter, Bruce A. Liesch Associates, Incorporated 
Mr. Ray Haik, Popham, Haik, Schnobrich and Kaufman, Limited 
Ms. Charlotte Shover, Burnsville 
Mr. Dwight Wagenius, Special Assistant Attorney General 
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The following ccmrents are divided between the "Supplemental Work Plan for 
Freeway Landfill Remedial Investigation" and "Revised Site Safety Plan, Freeway 
Landfill Remedial Investigation". 


"SUPPLEMENI'AL WJRK PLAN FOR FREEWAY LANDFILL REMEDIAL INVESTIGATION" 


The ccmrents listed below are organized by the page number, where possible. The 
cannents are: 


1. Scope of Work. No proposal has been provided for responding fully to 
Minnesota Pollution Control Agency (MPCA) staff ccmrents 3, 5, 6, 10, 
11, 12d, 12m, and 12n in the April 21, 1988, rrerorandum fra11 James L. 
Warner to Rodney Massey. The rrerorandum is enclosed with a April 27, 
1988 letter frau Gerald Willet·to Richard and Michael M::GJwan. 
Responses to these cannents may include perfonning additional data 
collection. However, the majority of the work involved in responding to 
these ccmrents involves analysis of data already proposed to be 
collected. Please describe how the information and analysis needed to 
respond fully to these ccmrents will be obtained or developed. 


One example where field work needs to be performed beyond what was 
proposed in the work plan involves locations for measuring static water 
levels. Specifically, the work plan needs to be noclified so that static 
water levels are rreasured in the well that adjoins m:mitoring well wr-7 
and that is open to the Jordan Sandstone, and in 1984 pump test wells Q 
and R which are located across the freeway, provided these wells still 
exist. Please noclify the work plan to include rreasuring water levels at 
these locations. Also, noclify the work plan so that water levels can be 
rreasured in the Kraemer wash water well and the u. S. Salt Caupany well, 
if pennission can be obtained frau the wells' owners. 'lite water level 
information frau these wells are needed to answer the MPCA staff's 
ccmrents and concerns l(e), 11, 12d, 12n and parts of 3, 5, and 6 in the 
April 21, 1988, nerorandum. 


Also, it is unclear if other ccmrents, frau the April 21, 1988, 
rrerorandum and the July 28, 1988, letter will be addressed in the 
Remedial Investigation (RI) report. They include, among other things, 
corrections to tables and cross-sections in the RI report written by 
Conestoga-Rovers and Associates, L:i.mi.ted (CRA). Please infonn the MPCA 
staff when each of the individual ccmrents in the April 21, 1988, 
rrerorandum and the July 28, 1988, letter regarding corrections to the 
original RI Report will be addressed. Also, include a list of the 
information that will be contained in the supplemental RI Report . 


2. Page 3. Correct the following statement. The thickness of the Prairie 
du Chien Group dolauites range frau 140 to 160 feet arid not frau 75 to 
120 feet as stated. 
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3. Page 3. Correct the statanents that "Currently, ground water flow 
beneath the Landfill is to the southwest with discharge to the adjacent 
Kraaner bedrock quarry ... " and "Currently, however, ground water flow 
patterns have been m:xlified by pumping activities at the Kraeirer 
qµarry. ". The ground water flow pattern has probably changed since the 
RI Report was written by CRA, In spring, 1988, the Kraaner Quarry wash 
water well was reconstructed so that it is open only to the Jordan 
Sandstone. Prior to this date, the well was either dry or nearly dry 
and pumped at a low capacity. The driller estimated that the pumping 
capacity of the wash water well is approximately 120 gpn. The well is 
pumped nine m::mths of the year. Pumping of this well may have an effect 
on the ground water flow patterns at the landfill. 


In addition, U.S. Salt Company has installed a pump in their well 
sanetime between CRA sul:mitting the RI Report on behalf of the 
Richard B. McGowan Company, Incorporated (RBM:I) and February 27, 1989. 
'.1.'his well is open to both the Prairie du Chien Group and the Jordan 
Sandstone and also may have an effect on the ground water flow patterns 
at the Fre€Way Landfill (landfill) since the RI Report was written by 
CRA. 


As a correction, a small quantity of ground water in the northeast 
corner of the tandfill discharged directly to the Minnesota River during 
the time that static water levels were measured by CRA for the RI . 


4. Pages 4 and 5. Based upon the well construction information provided on 
page 7 of the work plan, the MPCA staff understands that the water table 
wells will be open to the upper ten feet of the saturated portion of 
Prairie du Chien Aquifer and not the entire saturated portion. Given 
the circlllllStances of the landfill's relationship to the Kraaner Quarry, 
the MPCA staff will allow the two water table wells to be constructed 
with fifteen feet of the saturated portion of the Prairie du Chien 
Aquifer being open instead of ten feet. 


S, Pages 6 through 8, M:xti.fy the work plan to include a discussion of the 
wells that will be included in a survey to establish top of casing and 
ground elevations and locations . All wells in which water levels will 
be measured need to be surveyed to a ccmron benchmark. Also, describe 
the accuracy which will be achieved in establishing top of casing and 
ground elevations. 


6. Pages 6 through 8. Modify the work plan to include a statanent that all 
water fran drilling, well developrent and sampling will be discharged in 
a direction that is downslope and downgradient of the nonitoring wells 
at a particular location. 


7 . Pages 6 through 8 and Figure 2 . Modify the work plan to state that 
drilling will not occur through refuse. 
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"REVISED SITE SAFETY PI.AN, FREEWAY LANDFILL REMEDIAL INVESTIGATION" 


The MPCA staff caiments are: 


1. The tables of sampling results are copies fran the RI Report written by 
CRA. The MPCA staff provided corrections to these tables in Caiment 12 
of the April 21, 1988, rrarorandum. Please note the changes in the site 
safety plan. 


2. Discuss how air rotary drilling may affect the air quality during 
drilling at the locations for the proposed wells and what steps will be 
taken to lessen or eliminate any effects fran airborne contanu.nants. 


3. Page 9. Clarify the second sentence under Section 5. 4 regarding Safety 
Standards. Specifically, describe the actions that will be taken when 
the reading is between 10 and 25 percent of the lower explosive limit 
and the actions that will be taken if 25 percent of the lower explosive 
limit is exceeded. 


4. Page 12. Describe what substances will be used to scrub encrusted 
materials. 


5. Page 13. Include a copy of the emergency procedure tree fran the 
Occupation Safety and Health Guidance Manual, as it is unlikely that 
this reference will be available on-site . 
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8. Page 7. With regard to the up,,ard vertical gradient from the Jordan 
Sandstone Aquifer to the Prairie du Chien Group Aquifer, please rnxlify 
this statement so that it is consistent with the MPCA staff's Cament 3. 


9. Page 7. See Cament 4 with regard to depth of the open intervals in the 
water table wells. You may wish to rnxlify the depths of the open 
intervals from ten to fifteen feet . 


10. Page B. Add a statement to the section on well developnent that each 
m:mitoring well will be considered to be adequately developed when the 
water from the well is relatively sedirnant-free and specific 
conductance, pH, and temperature is measured in the field at intervals 
of one well volume until three successive readings yield equivalent 
values within the following ranges for each of these parameters: 


Specific conductance (temperature-corrected): + 5% of the reading range 
pH: + 0.1 S.U . 
Temperature: ~ O.S*C 


Also, describe the type of pump that will be used to develop the wells. 


11. Page 9. Describe the method( s) for analysis of the hydraulic 
conductivity data . 


12. Page 9. Mxlify the work plan so that static water levels are measured 
on a miniilllilll of four occasions . 


13. Page 10. In the second last paragraph on this page, BAL states that the 
parameters for the second sampling round will be volatile organic 
hydrocarbons (VOCs) and metals. However, in the first paragraph on Page 
5, BAL states that the second round of analysis may be limited to VOCs 
and field parameters. Please rnxlify both statements so that the new 
m:mitoring wells are sampled twice for the field parameters, VOCs and 
metals. The existing nonitoring wells must be sampled for the field 
parameters, VOCs and metals for the first sampling event and, at a 
mininrum, the field parameters and VOCs for the second sampling event. 
Analysis for metals of water samples collected from the existing wells 
during the second sampling event is strongly recamended as metals were 
detected at sane existing nonitoring wells over the ground water 
performance standards, reccmnended allowable drinking water limits, and 
maximum contaminant levels in past RI sampling events . 
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DEPAflTMENT : 


POLL~TION CONTRO,AGENCY 


• ,, 
.. 


DATE,:' ·, April )l ,' 1988 
. .... : ,. ,,._~ ;.·· · .... :: . 


TO : Rodney E. ·Massey, P .E. 
... Di rector 


FR~~? r:}~!!~~L~,~-::·;~~: ~ d_ .w'~~t~Eo:!Ils~~~~r·_:/:;y. 


· . -··.: ·: Chief, Sol id 
1
~Vst;·:section · ·. ··/?_::~~.:-;:_:5.-· -· · · 


Ground Water and Solid Waste Division . . 


PHONE : 296-7340 


SUBJECT : REMEDIAL INVESTIGATION FINAL REPORT FOR THE FREEWAY SAN IT ARY -LANDFILL ·a:.,; , .. ,,.., 


• ·.·. The ti::::~':;;,s(!;;si:[:1 l;?tf \ !l,f itt!it! i;t~tf ;t.f iu1! ~,~~ti! r1i~t ti:~&l, 
..... '. Agency (MPCA). staff ;s comments ;on,;J~eJl_<E)m~~tal ,lnvesti gati onjF,I,) .if.11ra1 ;~epor.t ;'<::at ... ·. 


submitted on February 16, 1988, by Conestoga~Rovers ·and Associates;"Ltd>,(CRA) ·on.···· 
,. behalf of Richards:· McGowan and R. B:'.McGowan Company, Inc: ·(RBMCI).'',(Sub!)11~t.a1_,;)'. 


·, of. the. RI.,Fi nal . Report is required _pu_rsuant: ,,to a.,Request Jor,.,~espong.lcti c,_n,p:;,,;,,;;;:, , , 


· .: ( RFRA) ',~.stu~d_: 0?, ~epruacJ 
25:' 1


~
8t):t}jtJfg{~jif?.Mjti/;J~-if[fJi{f~:jy~J\jl;nJ'.J~f;{il){k/if{'.·, 


• 
.· The MPCA,stafLreviewed :the. ~I F.inal ,·geport.{and ~js~pprove;-of;:iJ,ba.~ed,on;Jhe.}fiiF\ 
'comments provided, below; If you, have :any ,ques tt911~ _ _cc:>~cerni ng t:h~~.e,_c~.1]1!!1~D}~/-',i;;i.f\· 


, ';;~ !;i:;;If i;'.i/m::;;f f if il::Xlfi,l!lf f ti!il~!Sil/i~lf 1ir;1:t:ii£tl!lilit · c', 
The.following MPCA staff comments l 'through 11 below discuss.:~eficie~ci~s of.'/:::··t,;,;:·: 


. parts of. the RFRA. Comment 12 discusses ,general_,defici encie,s ,of. the .RI .Final \:··L"c; · 
• . ·. Re_p~~t)t~,f /;.~,~~· ~t;f ;;; ~:.~e,~~ i : .• ,: :f1t/I{~;}f ;[t{;{ :;;1/f )~!(;\;} \f;f ;\;1,5;)f ff {1M?li~Ji!f ;;t> ' . 


: 1. '{;Exhibit .A;Hart V ;:..Jask. C .1. d; and /e~\Extentiand Magni tlide /Potential ',}mpactt•~\'..' 
. ' ·.··s i{\;1- ~·.;\;"J;.;'ri '.:-f ;,\ i ;'.::: i~ ·' \\~} \· ~,~i:":· 1~,tt"::::it\}~fiit)~:d)t\J'1;·;;:: 1 ·,j ::-i'J'r~2 \;'21:~~{.fiJ~~g\i:J1~~·6·r:~;;(:'"· . 


At this time,· the southeast corner ... ofJJhe.LandfilJ.,,j s n9J; bei.rig .!"onj tor.ed- as,f ·. 
, monitoring wells WT-7 and WT-8 .are dry."'i:The MPCA ·staff .believe\that a we11:•:,c)/ 
'.:: nest. is. neede~ south. ,southeast:•:Of,Jhe; F.r.ee~ay Sani t~ry .Lan_dfJ) 1,:r{L~ndf~ 11) ~ ... \i\' ' 


.· ;,,: between Lan? f i) 1 . )'le 11 ;J!(:.2, :'asc:r.e.(~rence~.,p n },ppen,ct 1 x.,.E 7 l ,: a.n.9.;!"?n,,_t<Jr:),!lg ,;p,/i:'C .. 
·i well WT-8. <This ·nest ·,s needed to better. evaluate ground water ;1!11pa_cts.;f?S\~T{ 
·. for the RI an~ for pur~oses of).o~g ;term mo~i~oring o!_contaminantmove~.:/;; ,:._. 


ment and vert1 cal grad1 ents bet11een the Pra 1 n e Du Chi en and ;the Jor.dan_.-,f:iil·r2 · 
. Sandstone Aquifers. · The MPCA staff are concer,ne~_l'!'.i,th,,evalu~.ting ground .. :.· . . : , .. 
. water impacts at this location as: •:,{al The depth-to<the ,top'..of_\the,.rrai,:.ie·;-,;:· 


Du Chien Group on the southeast side of the Landfill is generally ;less:·,;,,:.(:,,, ,, 
· than eight feet from the ground surf ace; ; (bl A draft Recommended A.l)ow~b\e .. :)-.. --·-:; 


.· Ori nk i ng Water Limit ( RAL) of 35 ug/1 'has been established by the · · 
'Minnesota Department of Health (MDH) for' tetrahydrofuran. · Based upon the: ':~, 


historical data provided in Appendix ·E-1, ground water samples collected 
from monitoring well WT-8 have. exceeded, the ,draft RAL .. The maximum 
hi stor.i cal ,concentration .of tetrahydrofur.an ·in water .samples collected • • -~ ·: E . :· ·..: / j /· -:,:.:;:,::.; <; 


.. :'"\').'•;:;:; >':[!"'i~ ~-·_<.\ 
·,) ' .·_ ~'. ., 


",! ... 
(~ 


,_., 


'-~ . ~:·., 1.0 ,1 0'' o C ~\. 1,., l,,j· 







. ' r • • I 
,·· 
1 . :_ Rodney E. Massey . : , , ... -' ,,,,: . '' :· ::'.' ".'.''' · 


I p T ' _, ·.'- .~ .... ,~v,.n•~~- ;i:,!·~ .. ~:,:;'.{(,,;: .. ··-· 


•


. ,;'i-:. age·. wo ··._,-"·:;t.:.· ·· · ·,.., .. ·.:L ... :: .. :.~;.,.:;~,:::,,.,:.-~::-~~:-..;,·.-.,·,- ·;::. 


\ :t)~:}}'i< /)Vi'.{ : . . . ': ;c; 


"JJf<;;:'~~~onitoring well WT-8 is 110 ug/1; {cl Historicalli; the Human'H~l~h ~.',:".'"·~··='· 
· Criterion (Federal Register, November 28, 1980) of 1.9 ug/1 for. . .......... ,· 


chloromethane also was exceeded for water:samples collected from .. c:;,7 :'>.';;';;;;:,, ... 
0 


•• -; .. 


,- i", · ·mon i_ tori ng we 1. l . lo/T -8. .Thi:! maxi mum h_i s tori ca 1 concentration was 14. 6 ug/1 ; ·,-,, . .,: <;:: .. 
: : ·.· (d) Also, the Maximum Contaminant .Levels.,(MCLs) .promulgated by the u.-: S.';r · , .. :' · 


.~Envir.onmental _Protection Agency (EPA) Jor.·.copper,·chromium and ·arsenic JT,r.:.:,;:·.·.:. 
·:, were ·!!xceeded for. water samples .collected from WT-8 according ·to··the·: :·?"<,; ·:'···.· ... 
· historical data provided in Appendix E-1 of the RI Report; and '(el Based ·~, · 


upon information provided by a representative of the Layne Minnesota Company.·,:-,· 
.. to the Minnesota Department of Health,··the.borehole ·for the Kra·emer Quarry: -··''.,· 


..... -iwash' ~ater'well is being drilled deeper with a 12 to 14 inch>bit' to'280'·.feet i, '· 


•..
. ::;\}tbelow the ground surface .. The well-will be constructed with a''single casing;: . 


. :','i:.\fr9m zero, to 20 ,feet: from the ground, surf ace •.with 'the rema i nder:bei ng open j '..'. 
oi:/i:'/.boreh?l e. \J~.~; well .l<fil 1 be c:o~pl e_:ted Jn.:t~e ,J_or~a~ Sandstone _;'~nd ;'!1aY '.also'\;;(,,: 


: '':!O}r be .9pen ;-to_.the. Sha~opee. Format, on .. :'.!Accord, ng to •a ·represen~?t, ve of •the 't) ·/ ,.'. · 
:-).>'{; Layne Min~esota Company, -;:the well :should be ;developed by the end of Apri L ,, : '.• .... 


: .. ·J/:;:.T.he .. MPCA :staff .j s .concerned about}the )1e) l\s ,potential ?for .:spreading :grciUnd :.,~:,;,·.::c• ,._.,·• .. ·' .. ,,,.,.1'. .... . ' . . .. ,; ,., .. , ' .. ' . "- ' ... ·. . . . . ·: . . . . ' ' . . .· .. • .. .. . 
. ;'" C':)",;water::c:011tami nation <from .the .~reeway rlandf.i l.l 1.i f ,.i.t ,:is .pumped near,;i ts 1:.)1~\t ., . · 


·.· ,:t:\,~1It~t~.t~xriIH~~g";:! ~; lt~ ~ · ,~~: ;1~! ;(j ~~;t~t1tij~~if l'.~t:'.":tt:(r · ::\1:-}~0\t~t::;;~;;;;irr\:I · . · 
:: ( ·{.The· packer assembly and. ttie ;same c_as.ei'dah~l e :,construction :as monitoring '}r:··?9)}/ 
· .. }.:locaticiiis:WT~11B .and WT-12B may be ·substituted .for .. the:wellsnest•·,if~the-ti)d.'·,x;.:·: 


• . \' information '.submitted by RB MCI anct;.CRA ;in;):esponse '.to ·Conunents )8 iaricf·9 of ~?t,/' f 
~- • ·' : ::.:: this 'memorandum is cac:ceptab 1 e :,to ,the '11RCJ!. ;Staff.- ~.::A 1 so ;,:di SC rete '.'and r, r:.c . .ii,'3}';,·~J 


. ·.:-:::accurate water level "ineasurenients need ,to be obtained .:from 'each 'ipackered ,<\ti'.{, . ·., .. ; 


• . ;'.?!:i'.~i;·iir~,t;,;:·: ,t;::;JiJ:'.if il~1;;!JJ\iiJJ~j~i;~J j}~,i)~; · 
•• '·


0 j\i:.WJ -)1B. ;ancl WT :120 .-intercept only ._a Sl)lal hrvol.ume ·of,,ground .·wateri-that·~fl ciws ':r;,;t:;J;,".. 
. ·>; ::,-;!:und!!( the',landf.i~.,. :,A !'lel_l ne!;t,,Ol'.Ji\jf,.,.:approvable,"! a packer •ass'embJY\is ~ltt'YP/, 


• --· 


/?.-needed ',in ·.the southwest corner of ,,:theJ.andfi 11 i'propert,Y' •between .. _mcini tori hg'},,:,c;:r:-> .. 
,- ,'~: ,, cicati oils 'wr,-'ilB ','arid WT-°128. T_hi s ,J ocation needs ,to. be ·monitored 'sf:that 'a"'\'X'.':' 
',._ greater ·volume of, ground water that Jl ows under; .the· Landfill :.;j s ·. :intercepte·d:---;,:;,, · ·. 
):i:-Th~ ,.results/of.; sampl ,i ng. two depths ':at_,rthi s."l ocati on• are needed 4ot. ,bo.th the\{(,·'. < 


: :'RI· 'and for. pu'rposes of long term monitoring ··9 ')\'?:'•<:.,.; :., ·,.•0 ~( :· i :i-;st,~5;_:2 pr :,rn~".:<1:.:· · · · 
; . ' . ::}·::.; • ~ ;_ .'. :-,:~":;,;-".\.~;~\{~ .;: . :.l: "\' .• ·,':f·i:i,.~ . ;:~;,(>tj·:~·Jfif~/."-i~\if;ft~;;ri:~ (~·r}·:~·rfi·:.:-r:t{~\:;~,'~~}4j{.:?~11{t~t.{.'.·/.' .··· .: 


3. ·::Ex_~] b1 ~ A, ,Pa_rt.iY_, T~sk, C, 1. d, and. e -~:: ~xtent ·and Magnitude; Pote_nt1 al l;lmpact.s : 
·. . ·.·<:·._;·;·.:.·,;":. :1.-.: · -,~. '\., ·, '., ~ ;: \ ·::,: ( .... , .: : "")" ' <·;~ . : : .... ~.'.;·:~ \~;~ ;·.J(. '91fft!~-.t::i-"qi~·;-)~: r~j i: : ~ ·r;r?f::'\_:(' .. ·Li·.~.Q ;;.;f/':~Sl~Ji;;? I :'I~::~.:·-;;::· . 


. The U.s:"salt.Company well needs. to be,sampled and,the potential 'risks'to· 1i7"' .· 
this well addressed in· a risk assessment both when. the Kraemer .Quarry· is ... ,-'~:'._ 
being· dewatered 'and when· the sump. i 11. the .Kraemer Quarry _is · shut off. 'i-11 f · ,r~'.: ,. ;-; 
access can not be obtained for this 11ell, a monitoring well should b~ ... · ;' :.'. 
installed nearby and .screened at,approximately the same·depth: · The''risk"' ''.' · 
assessment. al so. needs to address -,expansion of. the U.S. ·.Salt Company and: :.i":: · 
increased :pumpage of.their well .,for :·potable :use.· ···y' ... :,,,:.: ·. ··1 ·. ,::.,u,!.''·,:-·,,-,,.:,j 
··,,:;., . . .· ' ·• . . .. . . . ·- . ,;. ... ,. . ,... . :···,,.: ·:,~.-;~·,\~ t:,,.· :··;_~ 


1_; 11 • ·:-:, .:· :- ,.•.1 c ;,;·· - :f ., ., ... :,·-.· .. !:.,,· ·· ··_' . ~:.· .• ~:·_: .• \·~ :..-'..~ ~ r:)j.,\·[ :~· ~: .:} \ .. ~ .; :.' ~~;:.~ .·. ,., · ~- .. ~: .. .: i\ ·.; ·~·· .in ; r~ -1 :<; :) , 
··;.·:·;·.;,.:.:,,·•::·=··.··.:·•. ~. -


'. .. • . · ·.. , i."?: :i ·: ;j \ ''. :··· 1·, • · r ( 7° .: ... ": 7r J·\,; . ·; . :; ::. \;" :J~-_1 !~; . -: -.: :_._f.\ ! ..••• 
.;. ··. ·."•'.·!.',' .'" ·~. ' ~ , .. 1.i ' 
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4. Exhibit A, Part V, .Task C.l.a and d .. Medium,· Extent and Magnitude 
... ·.,-.. _, . . . _,::·.·:, .. 


. :·-··-····.-·· 


The Minnesota River will need to be sampled up- and. downflow from the::, 
·. Landfill if aquatic standards and criteriatdiscussed in Coninent 6 below, 


are exceeded. : The samp1 i ng 1 ocati ons should be· chcisen··:s·o that· the current' 
·effects of ,seepage. from the Minnesota River on· ground water and from griii.md . 


. water seepage .in the. vicinity of monitoring well WT -9 to' the. Minneisota River 


,.~~.\d~t~rm'.~;,~\; .'.,'~: '. :;;' ... ; ,;;;;,~:;:::','.~~; ·~' .· t~i'.''.1:~~t!!'J~;·; .. (;.'>L~I'., .. : . 
5. Exhibit A, Part V,-Task A.2.b;3.and Task·C:l.d and f:"•LExtent'·and Magnitude, 


tt?::::1 ~-~' ff p;~;~;.\ bi . i!g) , .. , ,\l·:,'F ,;~}t\1X-,':'!~ ~1'·: Il'J;i¥½t~tf,!t;¥t;;}f(~~-6}·· ·· . 
·current well ,pumping information and·any'effects of:simul):aneously·pumping . 


.. .. ·. the, I<r~emer.,Quarry :wash ~at~r~ wel_l /:t~e ·' Comm~fci ~l 
1
Asp~!l),~_;C?mp~rX~Wt1J.; ·;:,cl 


. ,· · ··:· othe.r:. wells, of.;concern ·w1 thin a one-11111 e rad, us 'of :the :Landf)I l', :·a~d,,trt,~ 1 
::city of -Burnsville wells;south and southeast'of'the Landfill ·at'their.;':·:,-~, •· 


.: .... ,.,,. maximum.capacities :rieed to -0e •addressed •bothCwhen 'the Kraemer:,Qiiatry·1sumpi+,< ·. 
c, ,,. ''are operating and .when the,Yare 'not;;ciin .'the'pumf.test 'e~~l iiatio11s''c:cindticteci :-: · 


. by Eugene A. Hickok and Associates;· Inc. ~in '1984 'and Bruce 'Ai'·L iesch' 1?;'1''{'.tr: ; 
· Associates, Inc. in 1980, only pumpageof the City of Burnsville.wells_,are>.>: 


considered. • !1I f ,. the effects of :punipi ng1arij or \il 1_ "of. ttiese'.-wel 1 s 'ap'pear :to');:'.,'·.· 
be affecting ithe idi stri buti on of :.contaminants :froni '.the [aridfi 11 ;\iddj ticinal_'}i'.:' 


. .. · well i nstal lati ons may be ,:re qui red 'by :RBMCI ·at 'ifie La'ndfi lf?";Al so;"the': '}'\. · ... ·.· .. • 
• 


• 


; potentially .affected ,off ~s i t_e wel 1 s :may ,need to '~e :s~ampl ei1/:'1'~ 1}2f P{1T;/':"t>i 
<'.' · ; : :-,.:·: :, ;_·J :_-: 5. {J -. HJ ::.:1 · ti(:·T7_. ,-0:Hi t ,;::,;~ .:\·.,,<:~.(1~~0_.f,_·,-,_0.9 ·2.~ :·.;; : Jit,1;p.;t}.; ,;_p/;:_;/!_:i\:;~i~ttJi;\:_t::_~:t:,;:~-~~'t-~~r':t'\·~:7;_,.\~,~:·_\';.:/ · -


:· 6. ·: Exhibi 't ·A, Part. V, Task, C .1. d. · Extent and Magnitude . :,) ·':•:.; . :,:,., ;L';'i'F!S _. ,, r: ... :' · 


. . .·._ ,, :. - .. - . ; ._ +11,,;:.·, -~ .. --:<-;:..~-,.. '·:·:":·;·=~,·~ .. Q ,,_:.·:{··~:~ ,._:,-·.;{'>· 


, It is the MPCA policy that·-impacts'to"aqua'tic ·life are'"normally' addressed in,';' •.. 
· terms of loading of a contaminant to a surface water ,body', such:as· __ th_e }L.:., ,,':(, ... 
. ·-· . -. .., ......... - ., ···-~--•· · ... ,.,,. .. ,,. . ···,·r:•·,\<-,·_-., .. _ . 
. Minnesota Ri ver.,Jrom .the Kraemer,Quar!"Y ,''':"Loa.ding 'i_s_ :a )toduct .:Pf~t.he ', ,·i':h/•O• 
; concentration of .. the :conta·mi nant ·and :the·· volume· of ·water·'being ·discharged at , . 
' the point of ,outfall . , Because 'a •.fl ow ·meter_ -nas' n'ot''.b~en' ·j nstal J eel ''at ,the·';;-:,:·, 
. Kraemer Quarry outfall· by cEd. Kraeiner: .. and ':sons t"Ini:";'; J oailinif_'of''.contanii nan ts , 


·• -- .•. '.· ,· -~~-~-.1~.·-··,,·•·, . .;,·, .... ·. 
·to the Minnesota River.could not 'be'caltulated. :·At this 'timetthe MPCA,;':':'• .. 


'< Sta.ff. bei i eve that aqua ti C : .. standards ''and cri'teri a ''sh'oul cf"'be'\js'edlto' :)';t':'t\~- · •> 
. determinei impacts,to aquatic :life.lt,Jhe-,MPCA"sfaff''reaiize"thaPuse' 1<>f'1tiese,} 


' •· • • - . • ~-·,~..,,. ·• """'f,.! ~·~ "),' ~-·,,c,..,1•1"1- - .,,1, ;-,.•, .• ~ ·.,!. ,. ··;·.,_, •.. 


aquatic standards and criteria ·assumes .ho :·i:ti_l ut1 on .of .. the·,Kraemer.,.Quarry .... .,,;:,./.-.:. 
: sump water .. If the ·concentrations measured 'forsur,face \1ater 111onitoring },:! ; :. 
,-location SW-6-do not exceed the standards:and··criteria"at the'point'of 'the·:· .... 
·Kraemer Quarry outfall, loading to the Minnesota River through di~charge at · · 
this outfall will not need to be.addressed 'for'the RL_}A}so;'~the'same , \:i . 
comparisons .need :to be made for monitoring '.well ·WT~9;. where_ground,water.;;_: ... · 
discharges directly to the 'Minnesota '·River: · ·:;-,· c::':'.·1·,'·"'·'· .. ···,:,u_,., .. ~·' .. '· ·':' · · 
--:-·· ,~,:' ··!;'"'..~ . ·,_.',~.' :·.;;:,·.::·::;t;·(';~~ ,·'.·r~.;·:(-)i . :~, --~·., _ _!:'.~.;~~-::et• ,,:?I·. •,_?/.?\-~i;/, 
In a related issue,•RBMCI and CRA:list'on•page 35 of'the .. RI,Final_'Report;'·'· 
the four:. sources of water -they believe'ccimprise the discharge'at'the Kraemer 
Quarry sump. Of these four sources,'''RBMCI "has presented 'proof'only ·that the 
ground water within the pumping influence of the Kraemer Quarry dewatering 
operations and some surface water from the Kraemer Quarry and the Landfill 
are sources. Not al 1 ground water beneath tne Landfill is discharged by the 
Kraemer Quarry sumps. As stated above, ground water also discharges 
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directly to the Minnesota River in the vicinity of monitoring well Wl'-9. 
Potential effects of pumping at the Kraemer Quarry wash water well and other 
nearby wells need to be addressed. Also, the sources of surface water to 
the Kraemer Quarry need to be identified. 


Exhibit A, Part V, Task C.l.f Real or Potential Exposure. 


The risk assessment provided on page 36 of the RI Final Report does not 
adequately address the MPCA staff's concerns. The risk assessment needs to 
be modified to specifically identify potential and actual users and to 
evaluate risks to these users. For assessing potential drinking water 
exposure, RBMCI needs to include advisories and criteria, where developed, 
for those compounds which do not have MCLs, RALs established by the MOH in 
"MOH Release No. l" or.updates to the MCLs and RALs. For your information, 
the MOH will be releasing "MOH Release No. 2" shortly .. In this release, 
barium is listed as having a RAL of 1.5 mg/1. All water samples collected 
on January 12, .1988, and analyzed by the MOH contained barium. The ·' 
upgradient concentration in monitoring well WT-10 was 140 ug/1. At 
monitoring location WT-12B Shallow (65-80 feet), the concentration of barium 
was 1000 ug/1 for water samples collected on this same day. RBMCI needs to 


· add barium to·,the sampling parameters for the RI. Comments· 1 and 12b of · 
. this letter discuss other examples of historical sampling data and sampling 
data collected for the RI wllich exceed RALs, MCLs and Human Health Criteria. 


The risk assessment also needs to discuss potential and actual risks to 
aquatic life and wildlife. The procedure used to evaluate the risks to 
aquatic life is discussed in Conment.6 above.·. ,:, " 


·• .8. Exhibit A, Part V, Task A.2.b:4)a) and b)(2) ,., 


9. 


• 


In the May 13, 1987, letter to Barb Gnabasik. of the MPCA staff, :Ron Frehner 
of CRA wrote that ."Packer seals will be·field-checked in two ways: . · ... " 
One of these .. two ways is that" .. •; ·declining water levels .in the isolated· 
pumped zone indicates .that no·hydraulic.connection'above and below the 
inflated packer exists.· ... " Based upon :the'data provided in Appendix O of 
the RI. Final Report, the water 1 evel s. in the packed interval did not 
decline. Furthermore, the water.quality ·results show only mi nor differences 
between water samples collected at both packed intervals .for monitoring 
locations WT-llB and WT-128 for both sampling events.' RBMCI needs to 
explain how they have ensured effective sea 1 i ng ·for each of the two sampling 
intervals at monitoring locations WT-llB and .~T~l2B . . ,: 


' ' -
Exhibit A, Part V, Task A.2.b.4)c) and Task C.l.d. Extent ·and Magnitude 


Hydraulic conductivities and vertical gradients (Pages 6 and 7 of the RI 
Work Plan) were to be calculated for the shallow and deep packer intervals 
at monitoring locations WT-llB and WT-128 .. Hydraulic conductivities could 
not be calculated as no drawdown was observed in the packed intervals while 
pumping. RBMCI needs to explain what they plan to do to obtain these 
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hydraulic conductivities. RBMCI also needs to explain why vertical 
gradients were not calculated and to provide this information and discrete 
water level measurements for the separate packer intervals of monitoring 
locations WT-118 and WT-128 in an updated Table 2. 


10. Exhibit A, Part V, Task C.l.f. Potential Exposure 


RBMCI needs to address whether the water table will rise to a level above 
the base of the refuse if the Kraemer Quarry would stop being dewatered .. 
Estimates of ground water mounding beneath the filled areas should be · 
included. · Also, RBMCI should discuss the potential for impacts· to increase 
if the water.table rises to a level 'below the refuse but closer to the 


. leaching waste; thus, allowing less time for aeration of the contaminants in 
the Prairie Du Chien Group. . ....... i: · ,_ ·"·· '· · 


•'' ··.·· : ... ~ 1·.-. .. .:··.-: ~ ~:. 
11. Exhibit A, Part V, Task C.2.-Analysis of Data·in Relation to the_·, · 


Possible Alternative Response Actions>.,:;'_:,_·:: >.1~--"'·.;:.-·· 
I'": : . 


RBMCI needs to include a list of possible alternative response actions along 
with an analysis as to whether the RI has produced sufficient information to 
allow.for a detailed analysis during the Feasibility Study of each possible 
al tern a ti ve response action. · ·· .. -.· 


12. General Comments.on the RI Final Report. ... .... 
;r ... . , 


The following comments are 
pertain to any one section 
referenced by page number, 


·• ~ ; . . 
; I:.,> 


inaccuracies and deficiences that may·or may 
of the RI Final Report. The comments are 
where appropriate.:. 


not 


a .. Page 30 and 40 (6) and (7). Contrary to statements made by RBMCI; CRA: 
_and Dr. Paul Nees in the RI final Report that ground water.quality · 


· :immediately downgradientof the Freeway Landfill is well below Federal 
and Minnesota drinking water.standards,"the RAL·6f 5 ug/1 for cadmium· 
was exceeded in the water ·sample c·ollected from WT-6 in January ·1988:· 
The concentration of cadmium measured -in·the water sample collected from 


::.:,' monitoring well WT-6 .in January 1988 was 6.1.ug/l,- ·Although monitoring 
well WT-.6 is upgradient of. the Landfill, ·it adjoins the eastern limit ·of 
the fill and may be.impacted by diffusion of·contaminants; · Also, the' 
MCL of 10 ug/1 for selenium was exceeded in a duplicate water sample 
collected from the shallow (65 to 80 feet} sampling interval at · · · 
monitoring location WT-128 in June 1987. The concentration of selenium 
was 19 ug/1. Finally,,.other examples are presented in Comments 1, 7 and 
12b in this letter which negate the statements made by RBMCI, CRA and. 
Dr. Paul Nees. 


b. Several comments are made throughout the RI Final Report that the 
· Landfill has not impaired surface water or ground water quality. RBMCI 


implies that it is acceptable to contaminate ground water and surface 
water to levels below MCLs and RALs. However, Minn. Rules pt. 7050.0180 
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state that the State of Minnesota has a nondegradation policy for its 
waters. Tables 3, 4, 5, 6 and Appendix E-1 surrmaries in the RI Final 
Report list contaminants, attributable to the Landfill, that have 
impaired ground water and surface water quality. RBMCI needs to delete 
any statements that surface water and ground water quality have not been 
impaired by the Landfill. 


c. Page 2. The MPCA staff is also concerned with contamination caused by 
leaching of household quantities of hazardous wastes. 


d. Page 4. The RI ,objective listed in Section 1.3 of the RI Final Report 
is far narrower in scope than the objectives listed in Exhibit A, Part V, 
Task A.2.b of the RFRA. RBMCI needs to satisfy the objectives of the 
RFRA .. The MPCA staff. 's comments regarding completion of the RI are 
based upon .satisfyi_ng these objectives. · ·· · · 


e. Page 7. RBMCI and CRA states that hazardous wastes were not accepted 
for management or disposal at the Landfill.·· According to Disclosures · 
#MNT 280010265 and #MND022949192 from the EPA, .battery cases and 
aluminum sweat furnace slag was disposed at the Landfill. · RBMCI and CRA 
need to modify this part to reflect this hazardous waste di sposa,l .. 


f.· Page 13. RBMCI need to reference the author and date of publication of 
the method used for hydraulic conductivity analysis f_or WT-9 and_ WT-10. 


g._, Pages 16 and 36. Based upon.the data presented.jn.Tables 3 and 4 and 
contrary to statements in this section by RBMCI, CRA and-Dr. Paul Nees, 
migration of landfill leachate to ground water is not proven to be 
restricted by the presence of a continuous low permeability formation. 
Permeability {hydraulic conductivity) information for the soils units 


.. are not provided in either the Evaluation Report or the RI ·Final Report. 
· Several i nspecti ens in 1977 documented excavation to bedrock.· RBMC I 
needs to discuss if the till may be fractured and_ to define areas where 
refuse may be in contact with the Prairie du Chien Group. Vertical 
permeability data for each soils bed would be helpful. ·:.: ---


h. The wells depicted on Figures 4 and 5 need to·show the·screened intervals . 
. _Also,-Landfill well .FW-2 should be depicted on Cross~Section A-A'. 


'.I·' 


i. Figure 6. The locations of the Kraemer Quarry wash water well and the 
Commercial Asphalt Company well need to be added to this Figure. Also, 
RBMCI and CRA should check if any other wells within a one-mile radius 
of the Landfill are not on this Figure and add them if they are not. A 


j . 


.. scale and north arrow should be added. 


Page 21. 
derive the 
Aquifer. 


RBMC I should use a range of hydraulic conductivity values to 
range of ground water velocities in the Prairie. Du Chien 
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k. Page 23. The MPCA staff do not concur with RBMCI and CRA regardi~ their 
statement that "rainfall and/or snowmel t is primarily directed 1 ateral ly 
over the surface of the Landfill to lowlands and drainage swales 
adjacent to the Site." The slopes are so small and the filled areas so 


,,;, ,flat that ponding and infiltration is encouraged as·noted in inspection 
letters by MPCA and Dakota County staff within the last year. Also, no 
test data or-engineering plans and reports have been submitted which 
certify the amount of cover over the refuse and define the 


.. ; permeabilities of the cover. · :·· 
. : ·:; ,· J .. 


1. Page 23. RBMCI needs to address, in the RI Final Report, the source of 
;·;c:the seepage ,in the southwest corner :of :the Kraemer ·ouarry near the top 


i·:;:of.:the bluff Jace.: Also, RBMCI ·should verify if this seepage ·1ocation 
".•:::was the same as that sampled in May 1981 ·and July 1980 and labelled SW-6 


.. :·,in the monitoring reports for,:these :dates.' -Based :upon· this information, 
RBMCI should make a determination :if .this :seepage 'is ··a 'pathway for . 


: ground water· and surface water contamination. . . 
';.:. "(;-z._:; :.,~-;:. ·.: :: q ~- : .,. ~·' .. < • • .. _ .:: :.~:\· !? !\,.j ··:.:!.;f ~--;,!..-..~:J:_,/~- ~ ... :··, .. ~:~· b !:-(_,_ .... : ~?-i -=::.. . . { =.,~-l:~ -~: -' .,:~ 


. m.,;;"Pages _26 through 31. :. The text on ·these p·ages ,do not contribute anything 
· that couldn't be obtained by reviewing Tables·3 and 4.~,:RBMCI needs to 


.,:,. :,,modify this section to incorporate a .discussion of ·all ·historical data 
for.:each monitoring location with the Rr.'data.: '.The historical sununary 
presented on pages 24 and 25 is inadequate and should be deleted. The 
same modifications should be made for Pages 33 through 35, which contain· 


, ... '".a :discussion of -surface water quality.··-,,-;·i •)~ :>"';:· ... :,_,, ··. ···:,,,, · 
.;_ :: :(~};J:-'bt·;·ri: y . ;: ~ -~ :; :-:: r--: ,: : i • : : ~, f .: : .. ·)":io: :,; , . J ~ I t: .[, ·:-1:i ·-:/ · ~; ·_:_: -,··_:~ : .'J ·_; :,: .. :-:_:,:. ; . :.: .. 


n. ··Pages 28 and 31. All monitoring wells at the Landfill are located 
..... ~ . ...:;:a.dj oi ni ng refuse cells.· · As discussed .in ··comment 12b. to this memorandum, . 
. ,>0.:ground water contamination by metal and volatile ·organic hydrocarbon 
· .· parameters has been· documented in the_ ·vicinity° of ,the L·andfil1 :·: As part 


.,;0of,,,the remaining.RI work,· RBMCI n_eeds to '.identify ·all potential,,·_ 
·:,:receptors and the hydrogeologic .·and pumping conditions under which the 


:.1•.1 .receptors may draw contaminants· froin the landfi 11 towards them. ··Based 
: upon this ·analysis;·,additional·monitoring·locaticins·may be· needed.· 


~,,_,,·,~· .)_.::;~· .... ,":, ._):-· '.:·.i\ _ ::-;·,:', · ·,,,_-.-~:·:· '. .. :·C <·:Hi· _f; i":" -~·,:; . , :·.;·.: ··'. ·:: '.,.: ,:i:._ '··'. 
o. Page:·29. The RAL·for.total chromium is 120 ug/L: 'It is misidentified 


on. this page as 5;0 ug/1.:-,,,."•; ;,:;d _,tr:,~ ii:;·.,• ·,:' ;:,·,:·::· ·>'', :" ,.,. .. __ ,,. 


p .. ,,Page 30 and Table 7 .'The MCL for. sele~ium is incorrectl,Y identified as' 
40 ug/l. :·The MCL and RAL for. selenium are 10 and 45 ug/1; respectively . 


. RBMCI needs to correct the MCL for selenium on this page. . ., . -
' ': ':C • · .. ; ·i '·: :~ ; . 


q .. Jable-5. The MPCA results for water samples collected in June 1987 from 
· ·,,SW-6 need to be included in Table 5·of the RI Final 'Report. 


. ' . . . ' 


r. 
. ' 


I• ,•, .• • 


Page 33. According to CRA's July 10,'1987, letter to Tom Sinn of the 
MPCA staff, the discharge rate to the drainage ditch of the Kraemer 
Quarry sump pumps was estimated, not measured by CRA. · Please correct 
this wording.,· · 
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s. Pages 36 and 37. The ground water in the vicinity of the Landfill is 


currently not used for a water supply between the Landfill and the 
Minnesota River. However, the U. S. Salt Company may expand in the near 
future and may utilize the ground water for a water supply. Therefore, 
comparisions with MCLs and RALs are appropriate and not beyond the 
requirements of the RFRA. Additionally, advisories and criteria should 
be used where MCLs and RALs have not been developed. 


t. Page 40. RBMCI and CRA recommend that a Feasibility Study not be 
undertaken. Pursuant to Part II.B of the RFRA and Exhibit A, Part VI., 
a Feasibility Study must be conducted to provide a detailed evaluation 
of the feasibility and effectiveness of implementing alternative 
response actions at the Landfill. 


u. Page 40. RBMCI and CRA recommend that the Landfi 11 be de1 i sted from the 
Minnesota Permanent List of Priorities (PLP) and the National Priorities 
List (NPL). A 1andfi11 cannot be de1isted from.the PLP and the NPL 
unless the MPCA and the EPA determine that a 1andfiJ1 no longer 
poses a threat to public health or welfare or the environment from a 
release of a hazardous substance, pollutant, or contaminant. _At this 
time, the MPCA staff believe the Landfill sti11:poses a threat . 


v. Table 2. RBMCI needs to explain the variability in water table 
measurements at WT-6, WT-7-and WT-8 which were not matched at other 
water table weJ1s. Also, Table 2 should contain a foot note that the 
ground water elevations measur.ed at monitoring locations WT-11B and 
WT-12B represent a composite of ground water elevations of the open 
hole, not the water table. 


w. Tables 3, 4, 5, 6 and 7. The following corrections need to be made to 
these tables: 


(1) Tables 3, 4 and 5. Pace Laboratories, Inc.'s method detection limit 
for cyanide should be corrected to 0.02 mg/1. It is misprinted as 
0.002 mg/1; 


(2) Tables 3, 4 and 7. The RAL for chromium is misprinted as 50 ug/1. 
It should be corrected as 120 ug/1; 


../ (3) Tables 3, 4 and 7. The draft RAL for tetrahydrofuran is 35 ug/1. 
For barium, the RAL is 1.5 mg/1; 


(4) Table 3. Zinc was detected at 40 ug/1 in monitoring we11 WT-6. 
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LPage :if ____ Reviewer f>::S:o 
Minnesota Pollution Control Agency 


CERI'IFIED MAIL 
RETURN RECEIFr REQUESTED 


July 28, 1988 


Mr. Richard B. M::Gov>an 
R.B. M:::Gowan Carq:,any, Inc. 
1001 Black Dog Road 


•.••.r 


' .- :.::;· ~ ... _. 


Mr. Michael M:::Gowan 


--- Burnsville, Minnesota 55337 


R.B. McGowan Canpany, Inc. 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


• 


• ) 


Gentlemen: 


RE: Remedial Investigation Final Report for the Freeway Sanitary Landfill 


In a meeting on May 10, 1988, with Mr. Ron Frehner of Conestoga-Rovers and 
Associates Limited, I stated that I =uld send you any well logs in the 
Minnesota Pollution Control Agency (MPCA) files in the vicinity of the Freeway 
Sanitary Landfill (Landfill), a copy of the aguatic criteria for the Minnesota 
River, and a copy of the health criterion for tetrahydrofuran and :::ecarmended 
e.ll-o,,able drlllking water limit for barium frcxn the Minnesota Departrrent. of 
?tealth (MDH) Health Risk Assessment Unit .. I have enclosed the info=ation that 
is available. 


'Iwo well logs a...-e enclosed. Tney a...-e logs for the Kraemer wash water well and 
the U.S. Salt C~y well. 


The aquatic c=ite=ia fo= the ~..innesota River is not available at this ti.rre. 
It will be sen-:. -co you once it is availaDle. 


Finally, I noticed one additional e...-ro::- in the Renedial Investigation (RI) Final 
R..cport for the I.and£il1. Tnis e..."'TOr cone"= the elevation of the contact 
be= the Pra.:.rie du Chien Group and the Jordan Sandstone. Tne contact is 
sha.m in the RI Final Repo=-t on the well and ;;ideo log fo::- i::cring Wl'-llB at a 
depth of 90 feet (626 feet elevation), in cross-sections A-P.' and E-B', and in a 
discussion of site geology on pages 17 and 18. Howaver, cirille...'"5 that have 
recorded geology for well logs in the vicinicy of tile Landfill have placed the 
contact at 540 to 560 feet elevation. The well loos that she,,; the contact at 
the 540 to 560 feet elevation include those for the U.S. Salt Ccrnpany well, the 
Krasner wash water well, flowing well 2 (FW-2) at the Landfill, and wells Q and 
B, and Rand C as sho,m in "Well Field Punping Test for R.B. M:::Gowan Canpany, 


Phone: _____ _ 


520 Lalayette Road, St. Paul, Minnesota 55155 
Regional Offices • Dult.:th/Srainerd/Detrott Lakes:MarshalliRochester 
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o::tober 1984" by Eugene A. Hickok and Associates (Hickok). After consulting 
with the Minnesota Geologic Survey, the MPCA staff believes that the sandstone 
encountered in t:oring wr-llB is a lens or bed within the Prairie du Chien Group 
similar to those shown for wells Q and B, and Rand C in Hickok's 1984 EM11P test 
report. As a result, please m:xiify those parts of the RI Final Report to 
co=ect the location of the contact be~ the Prairie du Chien Group and 
Jordan Sandstone and to add a sandstone lens or bed within the Prairie du Chien 
Group. 


If you have any questions, please contact ma at 612/296-7718 . 


Sincerely, ') J 
(~~\.½\, __ ... '- . ~ -~t··-~- -. 


Barbara J. Gnabasik .· · · · · 
Project Hydrogeologist · · 
Superfund Unit 
Solid Waste Section 
Ground Water and Solid Waste Division 


BJG/wjc 


Enclosures 


c~ · 1-'.r. Tirrothy Thornton, Briggs cu,.:! "1-Jrgan 
l'.r, Ron Frehner, Conestoga-Rovers and Associates Limited 
Mr. Jeff Ha..4:hun, Dakota County Hurran Services D2partrrent 
Mr. D,,ight Wagenius, Special Assistant Attorney General 
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SNS Energy, Inc. 


September 30, 1995 RECEIVED 


ff: Minnesota Pollution Control Agency 
'.i;'}1,"';;;i;i}~~ 520 Lafayette Road 


\ 
' l 
\ 


"3/Fi.iif:..·: ~ -,<' .•~t\t 
:•?c-.... :-.,·i::-·c: St Paul MN 55155 


-.. -=:_rt;:\::~_-;;:_ ·:<r~1 · , 
MPCA.GWSW: 


Solid waste Sect1cn 


· ;:""i·. · · :1 j Subject: Landfill Gas to Energy Project at the Freeway Landfill in Burnsville, Minnesota 


· Dear Mr. Abrams: 


This letter summarizes the business concepts that we propose to the Minnesota Pollution Control 
Agency regarding a landfill gas to energy project at the Freeway landfill site in Burnsville, 
Minnesota. SNS Energy, Inc. is a contracted representative ofNEO Corp. The business objective 
ofNEO is to design, build, own and operate a landfill gas collection system at the existing areas of 
the Freeway landfill for the purpose of collecting and delivering landfill gas to the existent gas 
collection system on the Edward Kraemer & Sons landfill adjacent to the Freeway Landfill (herein 
the Project). 


To accomplish NEO's objective, the Minnesota Pollution Control Agency would agree to negotiate 
and enter into an agreement with a NEO project company for the rights to the landfill gas at the 
Freeway landfill and any other agreements that may be required to allow us to design, build and 
operate the Project. 


In consideration for the rights to the landfill gas, NEO will: 


• Fund, as fully as the financial factors allow, the design, permitting and installation of an active 
landfill gas system to (1) extract landfill gas from the Freeway landfill and (2) install, operate 
and maintain the necessary pipeline to provide the landfill gas to the Kraemer & Sons landfill 
gas combustion facility. 


• Operate the landfill gas system to comply with all necessary environmental regulations; 


• Assume, for the Minnesota Pollution Control Agency, the costs ass_ociated with the 
extraction of landfill gas for the purpose of energy generation or flaring. Gas collection 
systems are not 100% efficient and it is possible that there may be some migration of landfill 


· gas. NEO does not take responsibility for mitigation oflandfill gas migration that is 
attributed to the design and operation of the landfill. However, NEO is willing to install 
additional wells for gas collection as long as the wells are substantial gas producing wells, 
and we will work with you to minimize expense and interruptions by coordinating the design 
of such modifications with our consultant. 


SNS Energy, Inc., 225 W. Wacker, Suite 2330, Chicago, Illinois 60606 
Phone 312-553-2133 / Fax: 312-553-2132 
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The compensation available to the Minnesota Pollution Control Agency will be in the form of 
capital provided to cover, as much as the financial aspects of the Project provide, of the costs of 
permitting, design and construction costs of the system contemplated at the Freeway landfill and 
the pipeline to the Kraemer & Sons site. It is understood that NEO cannot guarantee that the 
Project will provide the financial returns necessary to make any financial investment. 


NEO understands that the Minnesota Pollution Control Agency will: 


• Review the operating permit of the Freeway landfill to establish whether there are any 
additional agreements that are needed to allow for the design, construction and operation of 
the Project; 


• Coordinate, negotiate and fund all property taxes, use taxes and other municipal fees 
associated with the ownership and operation of the landfill; 


• Accept that should the financial aspects vary from the projected amounts, the investment by 
NEO will accordingly fluctuate. The potential exists that the Project will not justify any 
financial investment by NEO. 


NEO has discussed the Project with STS Consultants, Ltd., and anticipates using their services to 
perform the design and engineering of the Project. 


If the foregoing is consistent with your understandings, please countersign in the space provided 
below. This letter is not an enforceable or binding agreement. Rather, it is intended as a 
confirmation of our respective business goals at this time. The intent ofNEO and SNS is to 
develop financially viable projects that provide environmental benefits. We will diligently pursue 
the development of the Project. I have enclosed a draft copy of our landfill gas rights agreement 
for your review. 


We look forward to working with you to make this project a success. 


Yours truly, 
SNS Energy, Inc. 


A~1d::../4, 
Richard E. Saunders 
President 


For the Minnesota Pollution Control Agency 
Name: ---------
Title: 
Date: 
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GAS LEASE AND EASEMENT AGREEMENT 


This GAS LEASE AND EASEMENT AGREEMENT (the "Agreement") is entered into by 


-----~ (the "Lessor"), and _________ (the "Lessee"). This Agreement is 


dated as of ______ ~l 995 (the "Commencement Date"). 


PRELIMINARY STATEMENT 


The Lessor owns and operates the [ _________ ~, with main entrance located 


at _______________ (the "Landfill"). The Lessor desires to grant to Lessee 


(i) an exclusive right to extract and utilize any and all gas elements from the Landfill, or that may be 


produced through aerobic and anaerobic decomposition of materials deposited in the Landfill 


("Landfill Gas"), and (ii) rights necessary to enter upon the Landfill, and construct and operate 


Landfill Gas production, gathering, processing, distribution and combustion equipment, and 


Landfill gas-fired electric generation equipment and electric transmission equipment, all pursuant to 


the terms of this Agreement. The Lessee desires to gather and utilize Landfill Gas for the purpose 


of fueling electric generation, or for the purpose of transporting for sale or such other purposes as 


may be agreed to by the parties. 


NOW, THEREFORE, in consideration of their mutual covenants set forth below and other 


good and valuable consideration, the receipt and sufficiency of which are hereby acknowledged, the 


1 







' • • 
Lessor and the Lessee agree as follows: 


I. DEFINITIONS 


A Commencement Date: means 1995, which is the date this -----~ 


Agreement shall be deemed effective and binding. 


B. Commercial Operation Date: means the date the Project commences commercial 


operation, after start-up and testing procedures. 


C. Lessor Documents: is as defined in Section 10. l(a) herein. 


D. Easements: is as defined in Section 2.2 herein. 


E. Environ.mental Laws: means the Comprehensive Environmental Response 


Compensation and Liability Act of 1980, as amended, 42 U.S.C. Section 9601 et seq., The 


Hazardous Materials Transportation Act, 49 U.S.C. Section 1801 et seq., The Resource 


Conservation and Recovery Act, 42 U.S.C. Section 6901 et seq., The Toxic Substance Control Act 


of 1976, as amended, 15 U.S. C. Section 2601 et seq., The Clean Water Act, 33 U.S.C. Section 


466 et seq., as amended, The Clean Air Act, 42 U.S.C. Section 7401 et seq., and all other present 


and future applicable federal, state and local environmental statutes, ordinances, rules, permit 


conditions and regulations which regulate, impose liabilities or standards of conduct with respect to 


environmental, health or safety issues, and any amendments to any of the foregoing. 


F. Gas Lease: is as defined in Section 2.1 herein. 


G. Hazardous Materials: means any oil or other petroleum products which are 


characterized as hazardous or toxic under any Environment Laws, radioactive materials, asbestos in 


any form that is likely to become friable, urea formaldehyde foam insulation, polychlorinated 
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biphenyls and radon gas; (ii) any materials chemicals or substances defined as or included in the 


- definition of"hazardous substances", hazardous waste", "hazardous materials", "extremely 


hazardous wastes", "restricted hazardous wastes", "toxic substances", " toxic pollutants", 


"contaminants",or words of similar import under applicable Environmental Laws; and (iii) any other 


material or substance that by its nature and use is subject to regulation or control under any 


Environmental Laws 


H. Landfill: is as defined in the Preliminary Statement herein,, and is more specifically 


identified on Exhibit A hereto. 


I. Landfill Gas: is as defined in the Preliminary Statement hereto. 


J. Lender: is as defined in Section 7.1 herein. 


K. Liens: means any lien, mortgage, encumbrance, pledge, charge, lease, easement, 


servitude, right of others or security interest of any kind, including any thereof arising under any 


conditional sales or other title retention agreement. 


Lessor. 


L. 


M. 


N. 


0. 


P. 


Q. 


Notice: is as defined in Section I 1.5 herein. 


Project: is as defined in Section 2.2 herein. 


Project Records: is as defined in Section 3. l(f) herein. 


Qualified Designee: is as defined in Section 5 .4 herein. 


Term: is as defined in Section 4 herein. 


Total Sales: means, for any period, sales of Landfill Gas [electricity] other than to 
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2. GRANT OF GAS LEASE AND EASEMENTS 


2.1 Exclusive Lease of Landfill Gas Rights 


The Lessor grants to the Lessee and the lessee hereby accepts the exclusive right to explore 


for, extract, gather, process, take, and use or sell, Landfill Gas, for the Term and upon the 


conditions set forth herein. The rights granted in this Section 2.1 are referenced to herein as the 


"Gas Lease." The extent of the real property as to which the exclusive Gas Lease applies is more 


specifically identified in Exhibit A hereto. In accepting this grant of rights, the Lessee is not 


obligated to extract, produce, or utilize any particular amount of Landfill Gas, other than such 


amounts of Landfill Gas as may be required to operate the Project as a commercial venture. It is 


the express intention of the Lessor and the Lessee that the Project shall at all times be and remain 


personal property as to all parties, persons and purposes to the fullest extent permitted by law. 


2.2 Grant of Easements 


The Lessor grants to the Lessee, together with Lessee's designated agents and contractors 


deemed necessary by the Lessee for the construction, operation, maintenance, and repair of the 


Project, a non-exclusive easement within and upon the Landfill to: (i) access and enter upon the 


Landfill; (ii) drill, construct, operate and maintain Landfill Gas wells for the purposes of testing and 


producing Landfill Gas; (iii) deliver certain utilities, including electricity, water, sewer and natural 


gas and ( iv) operate, repair, replace, modify, maintain and construct gas testing, gathering, 
. :_ .. ~· 


monitoring, processing, and combustion systems, together with electric or gas generation and 


distribution systems required for the generation and delivery of electricity or gas from equipment 


primarily fueled by Landfill Gas to one or more purchasers of electricity or gas, and all appurtenant 


equipment and facilities ( such equipment and facilities are referred to collectively herein as the 
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"Project"), and to take actions required under any permit or governmental authorization issued with 


respect to the Project. The extent of the real property as to which the easements granted under this 


Section 2.2 apply are more specifically identified in Exhibit A hereto. The easements granted in this 


Section 2.2 are referred to collectively herein as the "Easements." 


2.3 Quiet Enjoyment 


The Lessor agrees that the Lessee and its designated agents and contractors shall and may 


peacefully enjoy the Gas Lease and Easements for the duration of the Term against all persons 


claiming by, through, or under the Lessor, provided that the Lessee pays the rent and other sums 


herein recited to be paid by the Lessee and substantially performs, or causes to be substantially 


performed, all of the Lessee's covenants under this Agreement. The Gas Lease and Easements shall 


run with, and be appurtenant to, the land, and shall be binding on any successors of the Lessor. 


2.4 Liens 


(a) Liens of Lessor. The Lessor shall keep the Gas Lease and Easements free from, and 


shall remove, all Liens that may be filed against or otherwise be applicable to the Gas Lease and 


Easements, except that the Lessor shall not be required to remove any Liens that may be filed 


against, or otherwise be applicable to, the Gas Lease and Easements that result from any action or 


omission on the part of the Lessee or anyone acting by, through, or under the rights of the Lessee, 


or that do not impair in any respect the rights of the Lessee in the Gas Leas_e and Easements. If the 
~- •. ! .. ,~ .. • 


Lessor shall fail to remove any such Lien within thirty (30) days after receipt of written demand 


from the Lessee to so do, then the Lessee shall have the right, but not the obligation, to satisfy any 


claim giving rise to such Lien. The cost thereof, including reasonable attorney fees and expenses, 


shall be paid by the Lessor to the Lessee immediately upon demand, and the Lessee shall be entitled 
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to deduct any such costs that are billed and overdue, and not disputed by the Lessor, from 


payments required to be made by the Lessee to the Lessor hereunder. 


(b) Liens of the Lessee. The Lessee shall keep the Gas Lease and Easements free from, 


and shall remove, all Liens that may be filed against, or otherwise be applicable to, the Gas Lease 


and Easements, except for mortgages and other instruments permitted by the provisions of Section 


7 of this Agreement; provided, further, that the Lessee shall not be required to remove any Liens 


that may be filed against, or otherwise be applicable to, the Gas Lease and Easements and that 


result from any action or omission on the part of the Lessor or anyone acting by, through, or under , 


the rights of the Lessor. If the Lessee shall fail to remove any such Lien within thirty (30) days 


after receipt of written demand from the Lessor to do so, then the Lessor shall have the right, but 


not the obligation, to satisfy any claim giving rise to such lien or encumbrance. The cost thereof, 


including reasonable attorney fees and expenses, shall be paid by the Lessee to the Lessor 


immediately upon demand. 


(c) Contesting Liens. Notwithstanding the requirements set forth in the preceding 


paragraphs (a) and (b), the Lessor or the Lessee, as applicable, shall not be required to pay any 


amounts associated with any such Liens so long as (i) the obligated party is contesting, in good 


faith, at its expense, the existence, amount, or validity of suchien and continues diligently to so 


contest; (ii) such contest does not impair or otherwise interfere with the rights or interest of the 
. . :_ .. !·" 


other party; (iii) the obligated party provides, at its expense, a bond issued by a financially sound 


surety ( or other security reasonably acceptable to the other party) for the amount of such Lien; and 


(iv) such Lien, or the contest thereof, will not expose the other party to any potential criminal 


liability. 
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2.5 Ownership of Project 


The parties understand and agree that for the Term of this Agreement, the Lessee shall hold 


legal and equitable title to ail elements of the Project, including, without limitation, gas wells and 


piping, Landfill Gas entering any Project component, the Project powerhouse and generating 


equipment, transmission lines, and all other appurtenant equipment, regardless of the manner of 


installation or affixation of Project equipment or fixtures in or to the land. 


2.6 As-Is Condition/Warranty of Title 


The Lessee acknowledges that it has inspected the Landfill, and understands that the Lessor 


makes no representations or warranties of any kind as to the condition, composition, nature, or 


quantity of the Landfill or any Landfill Gas. The Lessee's right to take and use Landfill Gas is a 


right to the as-is, where-is condition of any such Landfill Gas. The Lessor warrants that Lessor has 


the authority to enter into this lease and that the execution of this lease will not violate any federal 


or state law, regulation or ordinance or violate the terms of any agreement by which lessor is a 


party. The Lessor warrants that the Lessor and its successors will warrant and defend the rights 


and interests granted herein to the Lessee and its successors and assigns against the lawful claims 


and demands of all persons. 


3. USE OF PROPERTY RIGHTS 


Use of the Gas Lease and Easements by the Lessee shall be specifically subject to the terms 


and conditions of this Section 3. 


3.1 Project Development 


(a) General Development. The Lessee shall perform all aspects of Project development, 
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including, but not limited to: (i) compiling and submitting necessary studies and reports to Federal, 


State, and local agencies; (ii) securing necessary Project authorizations and working with the 


Lessor to incorporate the Project into any governmental authorizations held by, or required of, the 


Lessor with respect to the Landfill; (iii) obtaining the necessary funds to develop and construct the 


Project, and to pay the costs of development and construction as they are incurred; (iv) complying 


with all provisions of any Project agreement or authorization and paying all related fees, 


assessments, or other charges; (v) securing an agreement for the sale of the Project's gas production 


and/or electric generation as provided herein; and (vi) providing for the construction, operation, 


repair, replacement, and maintenance of the Project. 


(b) Review by the Lessor. The Project's design and plan of incorporation into the 


Landfill, construction procedures, operational and maintenance procedures, Project permit 


applications, and any material supplements or amendments to such plans, procedures, 


authorizations, or agreements, shall be subject to prior review by the Lessor for the specific 


purpose of ensuring consistency with any agreements, authorizations, or plans entered into, or 


required of, the Lessor, including this Agreement and the Lessor's Landfill operations. Any such 


review shall be conducted promptly, and in no event shall such review exceed thirty (30) calendar 


days from Notice by the Lessee, after which time the Lessor shall be deemed to have approved the 


measure in question. All Project permits and agreements, to the extent possible, shall name the 
. . '.:-1.-· 


Lessee as the party in interest. 


(c) Coordination with Landfill Closure Plans. The Lessee shall take all reasonable 


actions to assist and coordinate with the Lessor regarding any governmental authorization 


applicable to the Landfill, to the extent the existence, operation, or design of the Project is or may 
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be relevant. Such governmental authorizations shall include the development and finalization of 


any operating permit and final closure plan for the Landfill. In order to comply with current or 


future regulations regarding Landfill Gas emissions, the Lessor from time to time may request the 


Lessee to expand the Project's Landfill Gas gathering components for the purpose of gathering 


more Landfill Gas than would otherwise be required for optimization of Project financial 


performance. In that event, the Lessee will use all reasonable efforts to take and utilize such 


additional Landfill Gas by, for example, increasing gas sales or power generation and electricity 


sales to one or more purchasers. In the event an expansion of the Project's Landfill Gas gathering 


equipment or operations required by the Lessor is to be undertaken prior to the parties' ability to 


secure arrangements to profitably utilize such gas, the Lessee will undertake such an expansion, 


based on plans and specifications approved by the Lessor. The Lessor will pay all direct third-party 


costs and expenses associated with such an expansion. The Lessee may charge standard internal 


costs and overhead incurred to carry out such expansion. Thereafter, in the event Landfill Gas 


produced by the expanded facilities can be utilized profitably by the Project, revenues associated 


with such "Excess Landfill Gas" first shall be applied to any documentable incremental costs of 


production associated with the expanded Landfill Gas gathering facilities, then to th_e Lessor to 


compensate the Lessor for its documented costs and expenses associated with the expansion, with 


an interest rate of_ percent L¾) per annum, and upon full compensation of such costs incurred 
.. '_":;· 


by the Lessor, then as per the allocation of Total Sales as provided in Section 6 herein. 


(d) Project Compliance. For the term of this Agreement, the Lessee shall enforce the 


terms of, take all actions required under, and ensure the Project's continued compliance with, 


Project permits, licenses, authorizations, and agreements. The Lessee shall submit to the Lessor for 
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its prior review (which review shall be conducted as described in the above paragraph (a)) any 


material amendment or modification of any Project permit, license, authorization, or agreement 


proposed by the Lessee prior to the submission of such proposed amendment or modification to the 


relevant agency or party. 


(e) Maintenance of the Lessee's Rights. The Lessor shall: 


(i) employ all legal means [including, without limitation, the powers of condemnation and eminent 


domain] in order to transfer and maintain in the Lessee the Gas Lease and Easements, and any 


ancillary property rights that may be reasonably required to develop, construct, and operate the 


Project; (ii) use best efforts to avoid taking any action that would result in a violation of any 


license, permit, approval or order required for the development, financing, construction, operation 


or maintenance of the Project; (iii) provide the Lessee with such power and authority as may be 


necessary and legally possible to carry out the Lessee's obligations under this Agreement; and (iv) 


use reasonable efforts to assist the Lessee in obtaining any additional governmental authorizations 


as may be required to develop and operate the Project. 


(t) Documentation. During the Term of this Agreement, each party shall promptly 


furnish the other with any document, record, plan, or data (including correspondence with, or 


notices from, any governmental agency) made, developed, or received with respect to, or in any 


way relevant to, the Project. Some of said materials may be subject to the provisions of Section 
-:.. !~·!·" 


11.13. The Lessee shall maintain such books and records as are reasonably necessary to implement 


this Agreement, and also shall maintain such books and records as are required by any Federal, 


state, and local laws or regulations ("Project Records"). The Lessor may request, and shall be 


provided in a timely manner with, copies of such Project Records as it may reasonably request. 
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The Lessor or its designated agent shall have the right to inspect and/or independently audit Project 


Records upon reasonable notice to the Lessee. Such inspection and/or audit shall take place at the 


location where the records are maintained or such other location as is mutually agreed. The Lessee 


will prepare, on the Lessor's behalf, all reports that must be filed with Federal, state, or local 


agencies concerning the Project. 


(g) Ad Hoc Procedure. Upon execution of this Agreement, the Lessor and the Lessee 


also shall establish an ad hoc procedure designed to keep each other informed of developments 


related to the Project on a timely basis. 


(h) The Lessee Sole Obliger. The Lessee, its successors, assigns and guarantors, shall 


be the sole obligers under any loan or credit document made in connection with Project financing. 


Subject to its prior approval, the Lessor shall execute documents reasonably required for Project 


construction or term financing, provided that such documents do not look beyond the interests of 


the Lessee in Project revenues, Project documents, agreements, and permits for the satisfaction of 


any claim or obligation with respect to Project financing. 


3.2 Project Operation and Maintenance 


(a) Operation. The Lessee shall commence its operation of the Project upon completion 


of Project construction. Thereafter, the Lessee shall continuously operate the Project in 


accordance with applicable law and industry practice for the Term hereof 
~ ·:·~·· 


(b) Maintenance. The Lessee shall maintain, or cause to be maintained, the Project in 


good condition and repair and in accordance with applicable law at all times during the Term of this 


Agreement. All repairs to the Project of every sort and nature, and associated costs and expenses, 


shall be the responsibility and obligation of the Lessee, unless caused by the negligence or willful 
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misconduct oflessor, its employees, agents, contractors and invitees. 


(c) Operational Compliance. The Lessee shall, at its sole cost and expense, promptly 


make any alterations, modifications, additions, or replacements to or for the Project required as a 


result of a change in any applicable laws, such that the Project complies at all times with all such 


applicable laws and requirements. The Lessor and the Lessee will use all reasonable efforts to 


secure and maintain approvals of the Project's design, construction, and operational plans, and 


preclude the necessity of subsequent design or operational amendments. 


3 .3 Mutual Cooperation 


The parties acknowledge and agree that each party shall provide reasonable assistance and 


cooperation to the other as may be required in order to develop, construct, install, repair, maintain, 


and operate the Project and preserve all Project authorizations in the most cost-effective manner, 


consistent with applicable law and the Lessor's responsibilities in owning and operating the Landfill, 


including modifications to this Agreement reasonably made necessary by applicable law that are 


designed to carry out the parties' intentions in entering into this Agreement. Neither the Lessor nor 


the Lessee has the authority to undertake obligations on behalf of the other. 


3.4 Right of Entry 


The Lessor, its officials, contractors, officers, employees, agents and invitees, and any 


authorized governmental officer or agent shall have the right to inspect the equipment and . . . :,,~.· 


improvements at the Project. The Lessor shall make reasonable efforts to arrange inspection during 


normal business hours or at such other times as agreed upon by the Lessee, pursuant to the Lessee's 


reasonable terms and conditions so as to ensure the safety of entering personnel and to avoid 


unreasonable interference with the operation of the Project. Under such circumstances, Lessor 
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agrees to comply with all of the Lessee's health and safety rules and policies governing the Project. 


Whenever practical, any such entry shall be upon not less than twenty-four (24) hours prior. notice 


from the Lessor to the Lessee, except in the case of an emergency, in which case no prior notice 


shall be required. 


4. TERM 


The Term of this Agreement shall commence upon the Commencement Date, and shall 


continue until the earlier of: (i) thirty (30) years subsequent to the Commencement Date; or (ii) the 


giving of Notice by the Lessee to the Lessor that, in the opinion of the Lessee, the Landfill cannot 


produce commercially usable quantities of Landfill Gas to warrant the continuation of the Project as 


a viable, stand-alone commercial enterprise. Upon expiration or termination of the Agreement, the 


Lessee shall have no continuing obligation under this Agreement, except that (i) the Lessee shall 


fulfill any obligations that accrued under the Agreement while the Agreement was in effect; (ii) the 


Lessee shall take reasonable steps to ensure that the Project may continue to be operated by the 


Lessor as a Landfill Gas gathering facility through the training of Lessor personnel in the Project's 


gas gathering operations, and (iii) the providing of all reasonable materials and data relevant to 


Project gas gathering operations. The Lessee shall peaceably and quietly leave the Landfill, and 


shall leave all Project equipment and fixtures intact. Subsequent to the Agreement's Term, all 
~. ·:·;;. 


Project equipment and fixtures shall inure to, and become the property of, the Lessor or its 


designees, without warranty of any kind or type of the Lessee. 
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5. TERMINATION AND BREACH 


5.1 Termination Events. 


The Lessor will have the unilateral right to terminate this Agreement under the following 


circumstances, each constituting an "Event of Default:" 


(a) Abandonment. The permanent abandonment by the Lessee of the Project. 


The Lessee shall be deemed to have abandoned the Project upon a failure of the 


Lessee to operate the Project, or prosecute with reasonable diligence the repair of 


the Project or the resolution of circumstances that result in a cessation of Project 


operations, for a continuous period of one hundred twenty ( 120) days, and any such 


failure of operation or diligence continues for ninety (90) days subsequent to Notice 


from the Lessor to the Lessee and all Lender(s) that such a failure has occurred. 


Such failure will be deemed cured upon the resumption of diligent efforts to 


recommence Project operations. 


(b) Imposition of Charges. The actual imposition of any assessments, fees, or 


charges on the Lessor imposed as a direct result of Project installation or operation, 


which assessments are not paid in full by the Lessee within sixty (60) days of Notice 


from the Lessor to the Lessee and all Lender( s) indicating that a final, unappealable 


action imposing such assessments, fees or charges has been ra<;t~: 


(c) Failure to Make Payments. The failure of the Lessee to make any payment 


due pursuant to Section 6 of this Agreement within sixty (60) days of receipt ofa 


Notice from the Lessor to the Lessee and all Lender(s) that such payment is at least 


thirty (30) days overdue. The Lessee shall not be deemed to have failed to make a 
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payment with respect to any disputed amounts that are the subject of Section 6. l(e). 


5.2 Breach of Agreement 


Except as otherwise provided in Sections 5. I and 5 .3 herein, in the event the Lessee fails to 


carry out any material obligation under this Agreement after reasonable Notice from the Lessor, the 


Lessor's remedy shall be to seek such damages and/or orders compelling specific performance as a 


court of competent jurisdiction may award. 


5 .3 Cure by the Lessor 


Notwithstanding any other provisions of this Agreement, if the Lessee fails in the 


performance of any of its obligations hereunder, the Lessor may, at its option, and in addition to 


other remedies available under this Agreement, cure any such failure, including the talcing of any 


action required under any Project authorization. The Lessee shall indemnify, defend, and hold the 


Lessor harmless from and against any costs, claims, penalties, losses, or expenses (including 


attorney's fees) reasonably incurred by the Lessor in the exercise of its cure rights under this 


Section. 


5.4 New Agreement 


In the event that this Agreement is terminated pursuant to Section 5 .1, the Lessor shall, 


upon written request from any Project Lender(s) made within sixty (60) days of such termination, 


enter into, with a Qualified Designee of said Lender(s), an agreement identical in all material 
'!• •. :-


respects to this Agreement, provided that such Lender( s) or their designee cures all breaches and 


defaults of the Lessee capable of cure prior to the execution of said agreement, including all 


payment defaults. A "Qualified Designee" shall be a reputable and financially sound development 


or engineering concern with documented experience in the operation of Landfill Gas projects. The 
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Lessor shall allow the Lender( s) or their designee a reasonable time to cure any such curable default 


subsequent to the Lessor's receipt of Notice regarding the desire for a new agreement. 


5.5 Termination in the Event An Agreement For Sale of Project Power Is Not Finalized 


In the event that the Lessee cannot secure a power or gas sales agreement or other 


agreement providing for revenues from Landfill Gas combustion or processing on terms reasonably 


satisfactory to the Lessee, then either party may terminate this Agreement with no further liability 


of either party by giving Notice to the other party. In addition, the Lessee may terminate this 


Agreement by Notice to the Lessor, with no further liability of either party, if the Lessee determines 


that: (i) Landfill Gas production from the Project cannot qualify for tax credits pursuant to Section 


29 of Subtitle A, chap. IA, Part IV of the Internal Revenue Code of 1986, as amended from time to 


time; or (ii) the Project cannot be financed on terms acceptable to the Lessee in its sole discretion. 


6. PAYMENTS 


6.1 


(a) 


(b) 


Periodic Payments 


(Payment Structure] 


Property Tax Accounting: Any payment otherwise due the Lessor under this 


Agreement will be reduced dollar for dollar by the amount of any personal and/or real property 


taxes imposed on the Project. 


(c) Due Dates. For any calendar quarter, payments shall be paid not later than thirty 


(30) days subsequent to the actual receipt of revenues allocable to such calendar quarter from the 


sale of Project gas and/or electric power. Each payment shall be accompanied by a statement 


specifying the Total Sales during the relevant payment period and specifying the amounts received 
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for such sales. At the request of the Lessor, the Lessee shall provide copies of all payment receipts 


for Landfill Gas and/or electricity deliveries and such other documents as may reasonably be 


required by the Lessor to calculate the payments then due. Any payments allocated to the Lessor 


shall be adjusted to reflect any subsequent amendments to revenues received by the Project for any 


calendar quarter. 


( d) Payment of Amounts. All payments due and payable to the Lessor under this 


Agreement shall be paid to the Lessor at the address set forth in Section 11. 5 or as otherwise may 


be designated by the Lessor. 


( e) Disputed Amounts. Any material dispute between the parties regarding any 


payments owed by one party to the other shall be subject to arbitration pursuant to Section 11.16. 


(t) Overdue Interest. If any payment due Lessor not in dispute is not paid within thirty 


(30) days after the due date, such overdue payment shall bear interest at the prime lending rate 


announced from time to time by a bank agreed to by the parties. No interest shall accrue on 


payments that are deferred by reason of Lender requirements pursuant to Sections 6. l(a) or 6.3 


hereof or are delayed pursuant to Section 6.l(e) hereof. 


6.2 Taxes, Assessments and Liens 


Subject to Section 6. I (b) above, all real property taxes, assessments, charges and expenses 


related or allocable to the Project or with respect to the operation or use of the Project, together 
. . i,j. 


with all interest and penalties thereon, shall be paid as and when due by the Lessee. The Lessee 


shall, at its sole cost and expense, have the right at any time to contest any taxes or assessments 


that are to be paid by the Lessee, or to challenge the propriety of any liens or encumbrances 


imposed on the Project, as such challenges or contests may be provided for under applicable law. 
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6.3 Subordination. 


Notwithstanding any other provision of this Agreement, the Lessor agrees that to the extent 


required by any Lender, payments due Lessor due under Section 6.1 of this Agreement will be 


expressly subordinated in right of payment to the prior payment, in full, of: (i) any amount due 


pursuant to any agreements entered into by the Lessee for borrowed money and/or debt for, or in 


connection with the financing or refinancing of the Project including without limitation any loan 


agreements, or evidences thereof, (ii) State and local taxes, other than income taxes, incurred by 


the Project; (iii) Project operation and maintenance expenses; (iv) Project insurance premium 


expenses; and (v) payments to State or local agencies for fees and assessments related to the 


Project. 


6.4 Tax Credits 


All tax credits under Section 29 of the Internal Revenue Code for the production and sale of 


Landfill Gas shall be assigned to the Lessee. 


6.5 Emission Credits and Allowances 


All credits and allowances generated by and associated with the generation, collection, 


distribution, sale and/or use of the Landfill Gas and/or operation of the Project and Landfill for the 


Term of the Agreement shall be assigned to the Lessee. Such emissions and subsequent credits and 


allowances shall include, but are not necessarily limited to, those emission credits and allowances ~- . :_ .. ~.· 


for reduction of sulfur dioxide, other sulfur compounds, acid rain precursors, methane, carbon 


dioxide, carbon monoxide, chlorinated hydrocarbons, other carbon compounds, nitrogen-oxygen 


compounds, other greenhouse gases, other ozone precursors, particulate matter, metals and toxic 


air pollutants. 
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7. ENCUMBRANCE OF PROJECT PROPERTY 


7 .1 Consent of the Lessor 


The Lessee may encumber, mortgage, lease, or hypothecate to any person or entity 


providing equity or debt financing ("Lender") by deed of trust or mortgage or other security 


instrument all or any part of the Lessee's interest in the Project, Project equipment, or appurtenant 


facilities, property rights, and interests of the Lessee under this Agreement. The Lessee may also 


assign, pledge, and set over to any Lender all rights of the Lessee in this Agreement, any agreement 


with the Lessor regarding the Project, and any governmental authorization, permit, or license 


regarding the Project. No such assignments or hypothecations shall relieve any obligation of the 


Lessee under this Agreement. 


In the event that the Lessee, despite its best efforts, determines that it cannot obtain 


financing for Project development on reasonable terms, it shall so inform the Lessor. Upon the 


providing of such notice, either party may terminate this Agreement, without penalty, upon written 


notice to the other party. Thereafter, the Lessee shall hold the Lessor harmless with respect to any 


costs or obligations attributable to the actions of the Lessee taken pursuant to the Agreement. 


7.2 Lender Rights 


(a) Lender Rights. In addition to any other right provided 


to any Lender by other provisions of this Agreement, any Lender shall have the right at any time 
.... ".'._~ .. · 


during the Term of this Agreement to: (i) do or cause to be done any act or thing required of the 


Lessee under this Agreement, and any such act or thing performed or caused to be performed by 


such Lender shall have the effect of having been done by the Lessee itself; (ii) realize on the 


security afforded such Lender by taking possession of the Project and/or exercising foreclosure 
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proceedings or power of sale or other remedy afforded in law or in equity or by security documents 


assigned to or entered into by the Lender; and (iii)subject to the restrictions noted in paragraph (b) 


ofthis Section, transfer, convey, or assign the interests of the Lessee under this Agreement, and any 


other agreement between the Lessor and the Lessee regarding the Project (together, the 


"Lessor/the Lessee Agreements") to any purchaser at any foreclosure or secured party sale, 


whether such sale be conducted pursuant to court order, a power of sale contained in the Lender 


mortgage or applicable law, and to acquire and succeed to the interest of the Lessee under the 


Lessor/the Lessee Agreements by virtue of any foreclosure or secured party sale, whether such sale 


be conducted pursuant to a court order, a power of sale contained ii) the Lender mortgage, or 


applicable law, or by virtue of a deed and/or bill of sale and assignment in lieu thereof The Lessor 


shall grant any Lender or its authorized designee immediate access to the Landfill and the Project to 


the extent necessary to remedy any breach or default of the Lessee under this Agreement or in 


exercise of the Lender's remedies under any security document. IfLender(s) are prohibited by any 


bankruptcy, insolvency, or other judicial proceeding from commencing foreclosure proceedings ( or 


other actions to preserve their secured interests) in the Project and the Lessor/the Lessee 


Agreements, then any right of the Lessor to terminate this Agreement shall be suspended for so 


long as the Lender( s) diligently pursue such proceedings and cure any default in the payment of 


monies due the Lessor. 
~ . ···~-


(b) Successor obligations. If any Lender or other third party acquires the Lessee's 


interests under the Lessor/the Lessee Agreements as aforesaid in paragraph (a), such Lender or 


other third party shall accept in writing, and shall without further action be subject to, the same 


terms and conditions set forth in the Lessor/the Lessee Agreements, and shall be required to cure 


20 







• • 
all defaults or breaches of the Lessee under this Agreement capable of cure. 


(c) Copies ofNotices. The Lessor shall provide any Lender with copies of all Notices 


required to be given to the Lessee under this Agreement simultaneously with the forwarding of 


such notice to the Lessee. No such notice shall be deemed effective absent the providing of a 


simultaneous copy to Lender. 


8. INDEMNIFICATION AND INSURANCE 


8. 1 General Indemnification 


(a) The Lessee. The Lessee agrees to indemnify, defend, and hold harmless the Lessor, 


its agents, officials, officers, and employees, from any and all losses, costs, expenses, claims, 


liabilities, actions, or damages, including liability for injuries to persons or damage to property of 


third persons, arising out of or in any way connected with the negligent acts or omissions of the 


Lessee or its employees, officials, agents, and contractors in constructing and operating the Project. 


Such indemnification shall not apply to that portion of claims, liabilities, actions, or other damages 


to the extent caused by any negligent or deliberate act or omission on the part of the Lessor or its 


employees, officials, agents, invitees, or contractors. 


(b) Lessor. The Lessor agrees to indemnify, defend, and hold harmless the Lessee from 


any claims, losses, costs, expenses, liabilities, actions, or damages of the Lessee in any way 
. :,,,.· 


connected with the acts or omissions of the Lessor or its employees, officials, officers, agents, 


invitees, or contractors that: (i) constitute negligent acts or omissions, or that violate the terms of 


any applicable laws or regulations or the terms of this Agreement; and (ii) detrimentally affect the 


Project or the ability of the Project to comply with applicable documents, agreements, laws or 
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governmental authorizations. Such indemnification of the Lessee by the Lessor shall not apply to 


that portion of claims, liabilities, actions, or other damages to the extent caused by any negligent or 


deliberate act or omission on the part of the Lessee or its employees, officials, agents, or 


contractors. 


8.2 Environmental Indemnifications 


(a) The Lessee. The Lessee agrees that it will not, and that it will not permit any of its 


agents, contractors, or employees to, store, use, release, discharge, or deposit on any portion of the 


Landfill any Hazardous Materials except in accordance with the Lessor's rules and regulations 


pertaining to the Landfill, and applicable law. The Lessee shall defend, indemnify and hold 


harmless the Lessor and the Lessor's officials, employees, agents, and contractors from and against 


any claims, losses, liability, damages, penalties, fines, costs, and expenses based on any failure of 


the Lessee or its agents, contractors, or employees to adhere to the terms of this paragraph (a), 


after consultation with the Lessor, and shall undertake all measures necessary and appropriate to 


remedy any such failure. The indemnity of the Lessee set forth in this paragraph (a) shall survive 


the termination or expiration of this Agreement. 


(b) Lessor. The parties understand and agree that solely by virtue of its entry upon the 


Landfill and the taking of actions authorized by or consistent with this Agreement, neither the 


Lessee nor any of its Lenders, agents, contractors, employees, directors, or officers shall have, or 
~' . -:-,,. 


shall be deemed to have, in any way assumed any liability or obligation associated with materials of 


any type or description (including Hazardous Materials) deposited, stored, or received on or within 


the Landfill by any entity other than the Lessee, including the Lessor. The Lessor hereby agrees to 


defend, indemnify, and hold harmless the Lessee and its officers, directors, employees, agents, 
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contractors, and any Lender( s ), from and against any claims, losses, liability, damages, penalties, 


fines, costs, and expenses to the extent based on (i) the presence of any Hazardous Materials in, on, 


or within the Landfill; (ii) the failure of the Landfill or the Lessor to comply with any Federal, State, 


or local law or regulation regarding the regulation of the environment, disposition of materials, or 


operation and maintenance of the Landfill, except to the extent attributable to Lessee's failure to 


comply with Section 8.2(a) hereof. The indemnity set forth in this paragraph (b) shall survive the 


termination or expiration of this Agreement. 


8.3 Insurance 


(a) Generally. The Lessee covenants and agrees to maintain necessary and appropriate 


commercial general liability insurance in an amount not less than $1,000,000 covering injury to 


property or persons which may arise as a result of activities at the Project, and naming the Lessor 


as an additional insured, which insurance may be umbrella coverage of the Lessee. Said sum shall 


not be construed as the limit of the Lessee liability. The Lessee shall provide the Lessor with 


evidence of such insurance prior to the commencement of Project construction, and the policies 


shall contain an endorsement to the effect that any cancellation or material change affecting the 


interest of the Lessor shall not be effective until 30 calendar days after notice to the Lessor or in 


accordance with [ ] law, whichever period is longer. The Lessee shall carry such insurance 


with one or more good and solvent companies licensed to do business in the State of 
~. :_··~· 


~-----~' selected by the Lessee and satisfactory to the Lessor. 


(b) Construction. During the construction of the Project, the insurance on the Project 


shall include builder's risk completed value form or other comparable coverage. 


(c) Employees. The Lessee shall carry and maintain for its employees such insurance as 
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is required by [ ] or Federal law, and shall maintain and shall require all contractors 


performing work at the Project to obtain and maintain such required insurance. 


( d) Deductibles. Any insurance required to be provided by the Lessee pursuant to this 


Agreement may contain deductibles of not greater than (i) $200,000 for commercial general liability 


insurance (ii) $200,000 for property damage insurance on machinery, fire and extended coverage; 


and (iii) $200,000 property damage insurance on earthquake and flood, and may be provided by 


blanket, umbrella, or excess coverage insurance covering the Project and other locations. The 


Lessee will be responsible for the payment of all deductibles, unless the loss underlying the claim 


was caused, in whole or in part, by the negligent acts or omissions of Lessor, its employees, 


officers, agents, invitees, or contractors. Lessor shall be responsible for that portion of the 


deductible attributable to its negligence. To the extent any insurance required hereunder is not 


obtainable on commercially reasonable terms, the Lessee shall so notify the Lessor, and the parties 


shall determine alternative insurance requirements. Any dispute regarding such requirements shall 


be submitted to binding arbitration pursuant to Section 11.16. 


(e) Copies. The Lessee shall furnish the Lessor with a duplicate original or agent 


certified copy of or certificate evidencing any and all current policies maintained by the Lessee to 


satisfy the provisions of this Section 8.3. 


8.4 Damage or Destruction of the Project 


(a) Replacement. Subject to paragraph (b) below, if the Project shall be damaged or 


destroyed (in whole or in part) at any time during the term of this Agreement, the Lessee shall 


promptly replace, repair, rebuild or restore the Project to substantially the same condition and value 


as existed prior to such damage or destruction. Subject to paragraph (b) below and any prior right 
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of any Lender to insurance proceeds, the Lessee shall apply so much of the net proceeds of any 


insurance on the Project as may be necessary to meet the costs of such replacement, repair, 


rebuilding, or restoration, either on completion thereof or as the work progresses, at the option of 


the Lessee subject to such requirements as the Lender shall impose in order to ensure that the work 


will be completed in a good and workmanlike manner, will be paid for in full, and will be completed 


free of any liens against the Project except for permitted encumbrances. Pending the expenditure of 


such funds, the Lessee may invest the same in prudent investments in non-affiliated companies or 


institutions. Neither the Lessee nor its officers, directors, agents, servants, or employees shall be 


liable for any depreciation in the value of any such investments made pursuant to this Section or for 


any loss arising from any such investments. In the event such proceeds and any income from any 


investments are not sufficient to pay in full the costs of such replacement, repair, rebuilding, or 


restoration, the Lessee shall nonetheless complete so much of the work, and pay from its own 


monies that portion of the costs thereof in excess of such proceeds, as shall be required in its 


reasonable judgment to restore the Project to an operating facility. 


(b) Settlement and Discontinuance. The right to settle and adjust all claims in excess of 


$15,000 under any policies of insurance shall be subject to the approval of the Lender(s). The 


parties understand that a mortgage and security interest in the net proceeds of insurance carried 


pursuant to the provisions of this Section may be granted by the Lessee to the Lender. 
'-· '_'·1· 


Notwithstanding paragraph (a) above, if the Project shall be damaged or destroyed (in whole or in 


part) at any time during the Term of this Agreement, and the Lessee or any Lender determines that 


repair or replacement of the Project is not commercially justified, with Lenders' approval, the 


Lessee shall apply the available net proceeds of any insurance on the Project first to Project debt 
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service, and then to amounts due the Lessor as of the date of Project destruction. Upon payment 


to the Lessor of such amounts, this Agreement shall terminate with no further liability of either 


Party. 


8. 5 Claims for Indemnification. Whenever any claim shall arise for indemnification 


under this Section 8, the party seeking to be indemnified ( an "Indemnified Party") shall notify the 


party from whom indemnification is sought ( an "Indemnifying Party") of the claim and, when 


known, the facts constituting the basis for such claim. In the event of any claim for indemnification 


hereunder resulting from or in connection with any claim or legal proceedings by a third party, such 


notice shall specify, if known, the amount or an estimate of the amount of the liability arising 


therefrom. All out-of-pocket costs and expenses incurred by an Indemnifying Party in defending 


such claim or demand shall be a liability of, and shall be paid by, an Indemnifying Party. An 


Indemnified Party shall not settle or compromise any claim by a third party for which an 


Indemnified Party is entitled to indemnification hereunder without the prior written consent (not to 


be unreasonably withheld or delayed) of an Indemnifying Party unless suit in respect of such claim 


shall have been instituted against an Indemnified Party and an Indemnifying Party shall not have 


taken control of such suit after notification thereof is the Indemnifying Party is entitled to take 


control thereof pursuant to Section 8. 6 of this Agreement. 


8.6 Defense by an Indemnifying Party. In connection with any claim which may give 
. . ):·~:· 


rise to indemnity hereunder resulting from or arising out of any claim or legal proceeding by a 


person other than an Indemnified Party, an Indemnifying Party, at the sole cost and expense of an 


Indemnifying Party, may, upon written notice to an Indemnified Party, assume the defense of any 


such claim or legal proceeding if an Indemnifying Party acknowledges to an Indemnified Party its 
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obligation to indemnify each of them pursuant hereto in respect of such claim or proceeding. If an 


Indemnifying Party assumes the defense of any such claim or legal proceeding, the Indemnifying 


Party shall select counsel reasonably acceptable to an Indemnified Party to conduct the defense of 


such claims or legal proceedings and at the sole cost and expense of an Indemnifying Party shall 


take all steps necessary in the defense or settlement thereof. An Indemnifying Party shall not 


consent to a settlement of, or the entry of any judgement arising from, any such claim or legal 


proceeding, without the prior written consent of an Indemnified Party, which consent shall not be 


unreasonably withheld. An Indemnified Party shall be entitled to participate in (but not control) the 


defense of any such action, with its own counsel and at its own expense. If an Indemnifying Party 


does not assume the defense of any such claim or litigation resulting therefrom in accordance with 


the terms hereof, an Indemnified Party may defend against such claim or litigation, after giving 


notice of the same to an Indemnifying Party on such terms as an Indemnified Party, may deem 


appropriate and the amount of such claim or demand, or if the same be contested by the 


Indemnified Party, then that portion of such claim or demand as to which such defense is 


unsuccessful (and all out-of-pocket costs and expenses pertaining to such defense) shall be the 


liability of an Indemnifying Party. An Indemnifying Party agrees that it will reimburse all of an 


Indemnified Party's reasonable out-of-pocket costs and expenses and reasonable legal fees and 


disbursements as incurred. Anything contained herein to the contrary notwithstanding, the 
. ·. ::-.::_.· 


Indemnifying Party shall not be liable to reimburse the Indemnified Party for any overhead costs or 


salaries of personnel of the Indemnified Party or other similar expenses and shall only be obligated 


to pay for other costs, expenses and legal fees to the extent that (i) the same are reasonable in light 


of the services provided and result obtained and (ii) the Indemnifying Party shall have received a 
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reasonably detailed invoice in respect of the same reasonably promptly after the provision of the 


services in respect thereof 


9. TRANSFER AND CONDEMNATION 


9.1 Condemnation of Project 


Should title or possession of the whole of the Project be taken by a duly constituted 


authority in condemnation proceedings or should a partial taking in the reasonable opinion of the 


Lessee render the remaining portion of the Project unfit for its intended use, then the Lessee may at 


its election terminate this Agreement by notice to the Lessor given within sixty (60) days from the 


date of such taking. 


9.2 Awards and Damages 


All damages for condemnation of all or part of the Project shall be allocated first to the 


retirement of any financing secured by Project revenues, and thereafter between the Lessor and the 


Lessee, in proportion to their respective percentage interests in Total Sales. The Lessee shall be 


entitled to bring a separate claim against the condemning entity for reasonable removal and 


relocation costs of any removable property that the Lessee has the right to remove. 


9.3 No Transfer 


The Lessor covenants not to institute, advocate, or pursue any alteration, transfer, 
. . ! ... ~-· 


termination, or condemnation of the Project for the term of this Agreement, except to the extent 


specifically agreed to by the Lessee. 
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10. REPRESENTATIONS, WARRANTIES, AND COVENANTS 


IO. I Representations, Warranties, and Covenants of the Lessor 


The Lessor hereby represents, warrants, and covenants to and with the Lessee that as of the 


date of execution ofthis Agreement and thereafter: 


(a) Existence. The Lessor is a [municipal corporation chartered], duly organized, 


validly existing, and in good standing under the laws of the State of J. The Lessor has the 


power and lawful authority to enter into and perform its obligations under this Agreement and any 


other documents referred to herein or required thereby or by this Agreement to be delivered by the 


Lessor ( collectively the "Lessor Documents"). 


(b) Authorization. The execution, delivery, and performance by the Lessor of and 


under the Lessor Documents have been duly authorized by all necessary action and do not and will 


not violate any provision oflaw or violate any provision of its charter or result in a material breach 


or default under any agreement, indenture, or instrument of which it is a party or by which its 


properties may be bound or affected. 


(c) Validity of Documents. The Lessor Documents, when duly executed and delivered, 


will constitute valid and legally binding obligations of the Lessor enforceable in accordance with 


their terms, except as such enforceability may be limited by (i) bankruptcy, insolvency, or other 


similar laws affecting the enforcement of creditors' rights generally or (ii) application of general 
':.- . ·.-·~-


principles of equity including availability of specific performance as a remedy. 


(d) Litigation. There are no actions, suits, or proceedings pending or, to the best of the 


Lessor's knowledge, threatened against the Lessor or any of the Lessor's properties before any 


court or governmental department, commission, board, bureau, agency, or instrumentality that, if 
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determined adversely to the Lessor, would have a material adverse effect on the transactions 


contemplated by the Lessor Documents. 


( e) Prior Agreements. The Lessor has represented to the Lessee that any and all 


agreements made by the Lessor and addressing substantially the same subject matter of this 


Agreement have been rightfully terminated prior to the date hereof 


10.2 Representations, Warranties, and Covenants of the Lessee 


The Lessee hereby represents, warrants, and covenants to and with the Lessor as of the date 


of execution of this Agreement and thereafter: 


(a) Existence. The Lessee is a corporation duly organized, validly existing, and in good 


standing under the laws of the State of and is licensed to do business in the State of 


. The Lessee has the corporate power and lawful authority to enter into and perform its 


obligations under this Agreement and any other documents referred to herein or required thereby or 


by this Agreement to be delivered by the Lessee ( collectively the "the Lessee Documents"). 


(b) Authorization. The execution, delivery, and performance by the Lessee of and 


under the Lessee Documents have been duly authorized by all necessary corporate action, do not 


and will not violate any provision oflaw, and do not and will not violate any provision of its charter 


or bylaws or result in a material breach of or constitute a material default under any agreement, 


indenture, or instrument of which it is a party or by which it or its properties may be bound or 
~ . !_.,y 


affected. 


(c) Validity of Documents. The Lessee Documents, when duly executed and delivered, 


will constitute valid and legally binding obligations of the Lessee enforceable in accordance with 


their terms, except as such enforceability may be limited by (i) bankruptcy, insolvency, or other 
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similar laws affecting the enforcement of creditors' rights generally or (ii) application of general 


principles or equity including availability of specific performance as a remedy. 


( d) Litigation. There are no actions, suits, or proceedings pending or threatened against 


the Lessee or any of its properties before any court or governmental department, commission, 


board, bureau, agency, or instrumentality that, if determined adversely to it, would have a material 


adverse effect on the transactions contemplated by the Lessee Documents. 
' 


10.3 Representations and Warranties - General 


Each party acknowledges that its representations and warranties as set forth above will be 


relied upon by the other in entering into and performing under this Agreement. The representations 


and warranties contained in this Section shall survive the termination of this Agreement. The 


Lessee and the Lessor each shall: (i) indemnify and hold the other harmless from any loss, damage, 


liability, and reasonable expense arising, or in any manner resulting, from any failure in connection 


with the representations and warranties made by one to the other; (ii) defend at its sole cost and 


expense, including but not limited to reasonable counsel fees, any suits or other proceedings 


brought on account thereof against the other or against any property assigned or transferred to the 


other hereunder; and (iii) satisfy all judgments that may in connection therewith be incurred by or 


rendered against the other or against any property assigned or transferred to the other hereunder 


provided, however, that indemnity shall not be required if the claim of indemnity is based on an 
. !·~:-


action, omission, fault, or negligence of the party requesting indemnity. 


11. MISCELLANEOUS PROVISIONS 


11.1 Effective Date 
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This Agreement shall become an effective, binding agreement as of the Commencement 


Date, upon the full execution of this Agreement by each party hereto. 


11.2 Force Majeure 


Except as otherwise expressly provided in this Agreement, should the performance of any 


act required by this Agreement to be performed by either the Lessor or the Lessee be prevented or 


delayed by reason of any act of God, strike, lock-out, labor problems, inability to secure materials, 


change in governmental laws or regulations, or any other cause beyond the reasonable control of 


the party required to perform the act, the time for performance of the act will be extended for a 


period equivalent to the period of delay, and thereafter for a reasonable time under the 


circumstances, and performance of the act during the period of delay will be excused. 


11.3 Assignment and Sublease 


Except as elsewhere provided in this Agreement, the Lessee may not, without first obtaining 


the prior written consent of the Lessor (which consent shall not be unreasonably withheld) sell, 


assign, transfer, or sublease any or all of its rights, title, interests, or obligations in, on, to, and 


under this Agreement and the Project. 


11. 4 Actions by the Lessee 


Whenever any action is required or permitted to be taken by the Lessee under the terms of 


this Agreement, such action may be taken and performed by any authorized officer, director, or 
·:·.::· 


other representative of the Lessee, a Lender, or authorized agent of the Lessee. 


11.5 Notices 


All notices or other communication required or permitted hereunder shall be deemed given 


when received and, unless otherwise provided herein, shall be in writing, shall be sent by nationally 
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recognized overnight courier service or sent by registered or certified mail, return receipt 


requested, deposited in the United States mail, postage prepaid, addressed to the parties at the 


addresses set forth below, and shall be deemed received upon the sooner of (i) the date actually 


received; or (ii) the fifth business day following mailing by registered or certified mail. 


TO the Lessee: 


WITH COPY TO: 


and 


Lenders of Record of which the Lessor has received written notice. 


TO THE LESSOR: 


Notice of change of address shall be given by written notice in the manner detailed in this Section. 


I I . 6 Successors and Assigns 


All the terms and provisions of this Agreement shall be binding upon, inure to the benefit of, 


and be enforceable by the successors and permitted assigns of the parties hereto. 
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11. 7 Further Assurances 


The parties agree to perform all such acts (including without limitation executing and 


delivering instruments and documents) as reasonably may be necessary to fully effectuate the intent 


and each and all of the purposes of this Agreement, including consents to any assignments, 


transfers, subleases, or easements permitted hereunder. This Agreement, or a memorandum or 


notice of this Agreement, may be recorded by either party. The Lessee and the Lessor each further 


agree that it shall, at any time, and from time to time during the Term of this Agreement, and upon 


not less than thirty (30) days' prior written request by the other party, execute, acknowledge, and 


deliver to the requesting party a statement in writing certifying that this Agreement is unmodified 


and in full force and effect ( or if there have been any modifications, that the same is in full force and 


effect as modified and stating the modifications). This statement shall also state the dates on which 


the Royalties and additional rent have been paid and that there are no defaults existing or that 


defaults exist and the nature of such defaults. 


11. 8 Construction of Agreement 


(a) Governing Law. The terms and provisions of this Agreement shall be construed in 


accordance with the laws of the State of [ ]. 


(b) Interpretation. The parties agree that the terms and provisions of this Agreement 


embody their mutual intent and that such terms and conditions are not to be construed more 
'!.~. 


liberally in favor of, nor more strictly against, either party. To the extent the mutual covenants of 


the parties under this Agreement create obligations that extend beyond the termination or 


expiration of this Agreement, the applicable provisions of this Agreement shall be deemed to 


survive such termination or expiration for the limited purpose of enforcing such covenants and 
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obligations in accordance with the terms of this Agreement. 


(c) Partial Invalidity. If any term or provision of this Agreement, or the application 


thereof to any person or circumstances, shall, to any extent, be invalid or unenforceable, the 


remainder of this Agreement or the application of such term or provision to persons or 


circumstances other than those to which it is held invalid or unenforceabie, shall not be affected 


thereby, and each remaining term and provision of this Agreement shall be valid and enforceable to 


the fullest extent permitted by law. 


( d) Headings. The headings of the various Articles and Sections of this Agreement are 


for the convenience of reference only and shall not modify, define or limit any of the terms or 


provisions hereof. 


(e) Amendment. Neither this Agreement nor any of the terms hereof may be 


terminated, amended, supplemented, waived or modified orally, except by an instrument in writing 


signed by the party against which the enforcement of the termination, amendment, supplement, 


waiver or modification shall be sought. 


11. 9 Counterparts 


This Agreement may be executed in counterparts, each of which shall be deemed an original 


and all of which, when taken together, shall constitute one and the same instrument. 


1 I. IO Entire Agreement 


The provisions of this Agreement and the attached Exhibits constitute the entire 


understanding and agreement between the parties regarding the subject matter hereof, supersede 


entirely all prior understandings, agreements or representations regarding the subject matter hereof, 


whether written or oral, and may not be altered or amended except by an instrument in writing 
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signed by the parties, and approved by any Lender(s). The parties each acknowledge and agree 


that no representation, warranty, or inducement has been made to it regarding the rights set forth in 


this Agreement which is not expressly set forth in this Agreement and the attached Exhibits. 


11.11 No Partnership 


Nothing contained in this Agreement shall be construed to create any association, trust, 


partnership, or joint venture or impose a trust or partnership, duty, obligation, or liability or an 


agency relationship on, or with regard to, either party. Neither party hereto shall have the right to 


bind or obligate the other in any way or manner unless otherwise provided for herein. 


11.12 Waiver 


No failure or delay of any party to exercise any power or right under this Agreement shall 


operate as a waiver thereof, nor shall any single or partial exercise of any such right or power, or 


any abando.nment or discontinuance of steps to enforce such right or power, preclude any other or 


further exercise thereof or the exercise of any other right or power. 


11.13 Confidential Information 


Either party may designate any data, information, reports, or documents provided to the 


other as "Confidential Information." Except as required by applicable law, neither party shall, 


without the prior written consent of the other party, disclose any Confidential Information obtained 


from the other party to any third parties other than to any Lender and prospective Lender for the 
...... '.'."::·· 


Project, consultants, or to employees who have agreed to keep such information confidential as 


contemplated by this Agreement and who need the information to assist either party with the rights 


and obligations contemplated herein. 


11.14 Third Party Beneficiaries 
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This Agreement is intended to be solely for the benefit of the parties hereto and their 


permitted successors and permitted assignees and is not intended to and shall not confer any rights 


or benefits on any other third party not a signatory hereto; except as provided with respect to any 


Lender, which Lender( s) shall be deemed capable of enforcing the rights and interests granted 


Lender( s) herein. 


11. 15 Limitation on Remedy 


Notwithstanding anything to the contrary provided in this Agreement, it is specifically 


agreed and understood between the parties hereto that there shall be absolutely no personal liability 


on the part of the officials and officers of the Lessor, or any successor in interest or designees 


thereof, with respect to any of the terms, covenants, and conditions of this Agreement, and the 


Lessee or any other party claiming by, through, or under the Lessee waives all rights of recovery 


against the [officials and] officers of the Lessor. 


11. 16 Arbitration 


Whenever any section, paragraph or provision of this Agreement provides for arbitration of 


a controversy or claim, such controversy or claim shall be settled by binding arbitration in 


accordance with the Rules of the American Arbitration Association, by an arbitrator mutually 


acceptable to the parties. When appropriate, judgment upon the award may be entered by any 


court having jurisdiction thereof 


IN WITNESS WHEREOF, the parties have executed this Agreement 


as set forth below. 
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'\ . • ' ATTEST: 
(Lessor] 


By: 


Name: 


Title: 


Dated: 


ATTEST: 
[Lessee] 


By: 


Name: 


Title: 


Dated: 


STATE OF,_ ___ _, 
______ COUNTY, SS 


':., - ':,C:· 


The foregoing instrument was acknowledged before me, and in my jurisdiction aforesaid on 
this day of , 1995, by , the of , in his 
capacity as , of 


Notary Public 
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My Commission Expires: 


STATE OF._ ____ _, 
_________ COUNTY, SS 


The foregoing instrument was acknowledged before me, and in my jurisdiction aforesaid on 
this day of , I 995, by , the of , in his 
capacity as , of 


Notary Public 
My Commission Expires: 
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BRUCE A. LIESCH ASSOCIATES, INC .. 
HYDROGEOLOGISTS • .ENGINEERS • ENVIRONMENTAL SCIENTISTS 


13400 15th Avenue No.• Plymouth, MN 55441 • 612-559-1423 • FAX No: 559-2202 


April 15, 1992 


Mr. Art Dunn, Manager 
Solid Waste Section 
Groundwater and Solid Waste Division 


· · 520 Lafayette Road 
St. Paul, MN 55155-3898 


\R1g©~U'Wg@ 
~PR 2 0 i992 


MPCA Ground Watel" 
·& so{id waste Div. 


RE:. Work Pian for Explosive Gas Remediation at the Freeway Transfer, Inc. Scale 
House Building · 


· Dear Art: 


Freeway Transfer has undertaken explosive gas remediation at the scale house facility 
_ since our last correspondence. A monitoring program using hand held explosive gas 


monitoring equipment in addition to the wall mounted unit·has been undertaken. Thirty
eight utility or other air space·openings· are included in this program in the scale house . 


. Vent holes and screen have been installed iri the block wall of the scale house to help 
prevent gas build-up· in the structure. The latest round of readings using hand held 
equipment indicated no values recorded in excess of 25% LEL. Additional caulking of 
·air space openings has also been completed by Freeway Transfer. 


Since the explosive gas levels are currently lower than 25% LEL. we propose to monitor 
··all thirty-eight locations for three months to illustrate the effectiveness of the venting 
system. In addition Freeway Transfer proposes to visually inspect- all caulking seals at 


· the time the scale house gas monitoring device is maintained (approximately ·monthly): 


Since this work plan is to cover explosive gas remediation it does not appe~ to be. 
necessary or appropriate to conduct work outside. the scale house. Moreover, our client 
advises us. that it's attorney· will communicate their concerns over legal authority and 
methodology relating to any gas monitoring or remediation demands. We look forward 
to discussing this. plan with you at our meeting on April 16, · 1992. A drawing and 
description of the monitoring points is attached to this letter. · 


Sincerely, .. 
. . . .. . . . 


·. ····~ ~~H ASSOCIATES, INC. 


C}ohn C .tlichte~ . · 


cc: Mr. Mike· McGowan 
· Mr. Ray Haik. 


Mr. Brent Lindgren - Hennepin· Courity 
· Mr. Jon Springsted - Dakota County 


. Mr. Ron Moening, HTI 
maw:SW /59007 /ltr41492 
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EXPLOSIVE GAS CONCENTRATION READINGS 
FREEWAY TRANSFER STATION SCALEHOUSE 


APRIL 3, 1992 


Station % 
Number Station Description LEL 


1 Floor drain 2 


2 Seam between water supply line and floor 2 


3a Bottom hinge of service panel 2 


3b . Middle hinge of service panel 3 


3c Top hinge of service panel 9 


4a Bottom hinge of service panel 5 


4b. Middle hinge of service panel 4 


4c Top hinge of service panel 5 


5 Breaker box conduit from floor 3 


6 Floor/wall seam 3 


7 Copper tubing through wall near floor 3 


8 Conduit through wall near· ceiling . 13 


9 Electrical outlet near floor 2 


10 Baseboard heater - near control 2 


11 Electrical Outlet 2 


12 Baseboard heater - near control 1 


13 Floor wall seam 2 


14 Baseboard heater - near control 2 


15 Crack between floor and stool 2 


16 Floor drain 3 


17 · Electrical outlet at waist level 1 


18 Crack between sink and wall 2 


19 Light switch 1 


20 . Light switch 1 







Station 
Number 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 
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EXPLOSIVE GAS CONCENTRATION READINGS (Continued) 


FREEWAY TRANSFER STATION SCALEHOUSE 
APRIL 1992 


% 
Station· Description LEL 


Floor safe hole . 2 


Thermostat - above counter top 1 


Electrical outlet - above counter top 1 


. Outlet junction box mounted to wall near floor 1 


Baseboard heater - near control 1 


Electrical outlet - near floor 1 


. Baseboard heater below counter top 5 


Wire assembly through wall below counter top with 5 
steel plate 


Wire assembly through wall below counter top 1 . 
without steel plate 


Flush mount electrical outlet above counter top 3 


Flush mount elecJrical outlet above counter top 2 


Baseboard heater below counter top 2 


. Electrical Junction box below counter top 1 


Wire assembly through wall with steel plate below 3 
. counter top 


Electrical outlet below counter top 1 


Flush mount electrical outlet above counter top 1 


Electrical outlet on wall 1 


Crack between window and block wall 1 
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Station 
Number 


1 


2 


3a 


3b 


3c 


4a 


4b 


4c 


5 


6 


7 


8 


9 


10 


l1 


12 


13 


14 


15 


16 


17 


18 


19 


20 
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EXPLOSIVE GAS CONCENTRATION READINGS 
FREEWAY TRANSFER SfATION SCALEHOUSE 


FEBRUARY 19, 1992 


Station Description 


Floor drain 


Seam between water supply line and floor 


Bottom hinge of service panel 


Middle hinge of service panel 


Top hing~ of service panel 


· Bottom hinge of service panel 


Middle hinge of service panel 


Top hinge of service panel 


Breaker box conduit from floor 


Floor/wall seam 


· Copper tubing through wall near floor 


Conduit through wall near ceiling 


Electrical · outlet _near floor 


Baseboard heater - near control 


. El~cal Outlet 


Baseboard heater - near control 


Floor wall seam 


Baseboard heater - near control 


Crack between floor and stool 


Floor drain 


, Electrical outlet at waist level 


Crack between sink and wall 


Light switch 


Light switch 


LEL 


2 


2 


2 


1 


2 


1 


1 


1 


1 


2 


2 


2 


- 1 


3 


<1 


2 


1 


1 


1 


1 


1 


1 


1 


1 


% 
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· EXPLOSIVE GAS CONCENTRATION READINGS (Continued) 


FREEWAY TRANSFER STATION SCALEHOUSE 
DECEMBER 1991 


Station % 
Number Station Description LEL 


21 Floor safe hole 1 


22 Thermostat - above counter top 1 


23 Electrical outlet.- above counter top 1 


24 Outlet junction box mounted to wall near floor 2 


25 Baseboard heater - near control 1 


26 Electrical outlet - near floor 1 


27 Baseboard heater below counter top 1 


28 Wire assembly through wall below counter top with 3 
steel plate 


29 Wire assembly through wall below counter top 2. 
without steel plate 


30 Flush mount electrical outlet above counter top 1 


31 Flush mount electrical outlet above counter top 2 


32 Baseboard heater below counter top 8 ,, 


33 Electrical Junction box below counter top 5 


34 Wire assembly through wall with steel plate below 1 
counter top 


35 Electrical outlet below counter top 1 


36 Flush mount electrical outlet above counter top .2 


37 Electrical. outlet on wall 1 


38 · Crack between window and block wall 1 
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BRUCE A. LIESCH ASSOCIATES, INC. 
HYDROGEOLOGISTS • ENGINEERS • ENVIRONMENTAL SCIENTISTS 


3020 Harbor Lane •Minneapolis, MN 55447 •612-559-1423 • FAX No: 559-2202 


January 10, 1990 


Ms. Barb Gnabasik 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul, MN 55155 


RE: Freeway Landfill Remedial Investigation 


Dear Ms. Gnabasik: 


Please find enclosed responses to MPCA staff comments regarding the "Supplemental Work 
Plan" and "Revised Site Safety Plan" for the above referenced project. The responses are 
presented as Attachment 1 and the MPCA staff comments are presented as Attachment 
2. 


• As was noted in our letter dated December 19, 1989, we are, based on your suggestion, 
delaying implementation of new monitoring well construction until after a meeting with 
the DNR regarding Kraemer's long term pumping plan. 


• 


We anticipate that the responses provided will address MPCA staff questions and concerns 
regarding the work to be completed. Since few of the comments presented pertain to well 
construction, we anticipate that approval could be granted to begin construction as soon 
as the Kraemer pumping plan and its effects can be addressed and scheduling with the 
drilling subcontractor finalized. 


Please do not hesitate to call with any questions you may have. 


Sincerely, 


Mark D. Olson 


MDO/mas 
cc: Mr. Mike McGowan 


Mr. Mark McGowan 
L26:FREE1-2 
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SUPPLEMENTAL WORK PLAN - RESPONSE TO MPCA COMMENTS 


The responses given below address the comments listed in Enclosure 1 of the MPCA letter 
dated December 11, 1989. The responses are organized the numbers used by the MPCA 
to identify each comment. 


1. Scope of Work A specific response has been prepared to address MPCA staff 
comments 3, 5, 6, 10, 11, 12d, 12m and 12n from the April 21, 1988 internal MPCA 
memorandum which was attached to the MPCA letter to Michael McGowan dated 
April 27, 1988. These individual responses are presented below, following the 
response to other MPCA general comments regarding the scope of work. Each of 
the responses to the April 21, 1988 comments are identified by parenthesis [i.e. 
(comment 3)]. 


As a modification to the work plan, water levels will be measured, if possible, in 
the Jordan well adjacent to WT-7, the Kraemer Quarry well, U.S. Salt Company 
well, and wells Q and R located across (east) I-35W. Permission to access these 
wells must be obtained from their owners. Water elevation data from these wells 
will be in addition to that from the monitoring wells. Four sets of water elevation 
data will be collected (see response to comment 12). 


Preparation of the supplemental Remedial Investigation (RI) report will include all 
new data generated during supplemental RI field activities, in addition to that 
originally collected by Conestoga-Rovers and Associates, Limited· (CRA). 
Inaccuracies in the CRA report, as identified by the MPCA and/or as determined 
through collection of additional information, will be addressed in the supplemental 
RI report. 


The supplemental RI report will address the objectives listed in the RFRA (Exhibit 
A) and include, but not be limited to, the following information: groundwater 
elevation data; an interpretation of groundwater flow characteristics; water quality 
data in relation to available standards; well construction diagrams; well 
development and stabilization data; an interpretation of the geological conditions 
including geologic cross-sections; an assessment of the extent and magnitude of 
ground and surface water contamination; a discussion of any environmental impacts; 
and an assessment of the data collected in relation to the analysis of possible 
alternative response actions. 


Responses to the April 21, 1988 MPCA comments follow: 


(Comment 3) The U.S. Salt Company well is included in the two sampling events proposed 
in the Supplemental Work Plan. It is anticipated (based on January 1990 well construction) 
that the first sampling event will be completed when the Kraemer Quarry is not being de
watered. The schedule proposed in the Supplemental Work Plan indicates that the second 
sampling event will be conducted approximately 4 weeks following the first event . 
Dewatering of the Kraemer Quarry may not be taking place at the time of the second 
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event. Therefore collection of the second sample from the U.S. Salt well may need to be 
delayed until dewatering activities have resumed. 


An assessment of the risk associated with the potable use of water from the U.S. Salt well 
will be based on analysis of the analytical data generated. 


If pumpage from this well should increase by a significant volume over that which .is 
occurring during the proposed sampling events, an assessment of the wells capacity to 
draw more water from the landfill and the possible need to re-sample will be considered. 


(Comment 5) The effects of simultaneously pumping the Kraemer Quarry wash water well, 
the Commercial Asphalt Company well, City of Burnsville wells, and U.S. Salt well both 
when the Kraemer Quarry sumps are operating and when they are not, will be addressed 
in the supplemental RI report. The assessment will, where applicable, utilize available 
water elevation data, known pumping rates, and aquifer characteristics as determined by 
plug tests and previously completed pump tests. The discussion will also consider 
contaminant distribution as effected by the different pumping scenarios. 


(Comment 6) As indicated in this comment by the MPCA, contaminant loading to the 
Minnesota River cannot be calculated because the volume of water discharged by the 
Kraemer Quarry outfall is not metered.· Therefore, a general comparison of aquatic 
standards and analytical results from WT-9 and the surface water samples will be made 
as an initial assessment of the impacts (if any) to the surface water and aquatic 
environment. 


If the analytical results do not exceed the aquatic criteria, loading will not be specifically 
addressed. If the results exceed aquatic criteria, an estimate of the Kraemer Quarry 
outfall volume and groundwater to surface water discharge will be calculated so that 
loading can be addressed. 


The related issue regarding the four sources of water that comprise the discharge from 
the Kraemer Quarry sump (as indicated by CRA) will be further investigated and discussed 
in the RI report. 


(Comment 10) The supplemental RI report will include a discussion regarding the 
estimated water table elevation should the Kraemer Quarry cease dewatering. If 
historical data is available, it will also be used. An estimate of groundwater mounding 
will also be prepared and take into consideration the effect of the final cover of the filled 
areas. 


It is not ·appropriate to include a discussion pertaining to the potential for impacts to 
increase should the water table rise. Such a discussion would be based on calculations that 
include numerous assumptions and result in little or no useful data. 


An assessment of the landfill's impact should be based only on water quality data collected 
under an established protocol and analyzed by a qualified laboratory. 
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(Comment 11) The supplemental RI report will include a list possible alternative response 
actions and an assessment of the adequacy of the data presented in relation to permitting 
a detailed analysis of each alternative. 


(Comment 12d) The supplemental RI report will address the objectives listed in Exhibit 
A, Part V, Task A.2.b of the RFRA. 


(Comment 12m) The supplemental RI report will include a more thorough discussion of 
water quality data than that presented in the original report. The discussion will include 
historical data where pertinent, and assess the data in relation to available standards. 


(Comment 12n) Potential receptors of landfill contaminants will be identified, and a 
discussion included pertaining to the conditions under which individual receptors may be 
impacted. 


2. The thickness of the Prairie du Chien Group dolomites, as indicated by CRA in the 
February 1988 RI Report, was incorrectly presented as 75 to 120 feet. Page 3 of 
the supplemental Work Plan also incorrectly states the thickness of the bedrock 
unit. 


3. 


The actual estimated thickness of the Prairie du Chien group is noted as being 140 
to 160 feet . 


Due to the changes in pumping rates and well depths of nearby wells, (including the 
Kraemer Quarry wash water well and U.S. Salt Company Well) current groundwater 
flow conditions beneath Freeway Landfill are not fully defined as the statements 
on Page 3 of the Supplemental Work Plan may suggest. Water elevation data to be 
collected during the Supplemental R.I. will permit a more complete definition of 
groundwater flow at the Landfill. 


It is understood that a small quantity of ground water in the northeast corner of 
the Landfill discharged to the Minnesota River during the time static levels were 
measured be CRA. 


4. The Prairie du Chien water table wells will be constructed so that fifteen (15) feet 
of the saturated portion of the Prairie du Chien aquifer is open hole and not ten 
(10) feet as originally proposed. 


5. The four (4) proposed wells will be surveyed to establish their location, and top
of-casing and ground surface elevation. Top of casing elevations will be determined 
to the nearest 0.01 feet and ground surface elevations will be determined to the 
nearest 0.1 feet. 


The top of casing elevations established by CRA of existing wells will be used as 
reference in determining elevations of the proposed wells. All elevations 
determined by CRA are referenced to a Corp. of Engineers bench mark located on 
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the Interstate 35W bridge over the Minnesota River (elevation 704.64 feet above 
Mean Sea Level [MSL]). 


If necessary, the top of casing elevation for wells other than Freeway Landfill 
monitoring wells (i.e. Kraemer Quarry wash water well; U.S. Salt Well; the Jordan 
aquifer well adjacent to WT-7; and wells Q and R across I-35W) will also be 
referenced to MSL, should it be possible to collect ground water elevation data 
from these wells. 


6. As a matter of standard procedure, all water discharged from either the borehole 
or well during drilling, well development and sampling well be directed away from 
the well in a downslope direction. 


7. The proposed drilling locations are intended to be adjacent to the boundaries of the 
landfilled refuse. Drilling will not occur through ref use. 


8. An upward vertical gradient has been observed from the Jordan Sandstone Aquifer 
to the Prairie du Chien Group Aquifer at wells in the vicinity of the Landfill. 
However, the pumping of nearby Jordan Aquifer wells, may alter this condition. 
Water elevation data to be collected during the Supplemental R.I. will determine 
if such a condition exists. 


9 . See response to comment 4. 


10. Well development will be completed with a stainless steel Grundfos submersible 
pump and be considered. complete when the water from .each well is relatively 
sediment-free and stabilization parameters fall within the following tolerances for 
each of three successive well volumes removed. 


Specific conductance (temperature-corrected): ± 5% of the reading range 
pH: ± 0.1 S.U. 
Temperature: ± 0.5°c 


11. The method used for analysis of hydraulic conductivity data will be Hvorslev's 
Method (1951). 


12. Groundwater elevations will be measured on a minimum of four (4) occasions. 


13. The second to last paragraph on page 10 is referring to the two (2) sampling events 
completed be CRA. It indicates that the reduced list that was used by CRA for 
their second sampling event was agreed upon be the MPCA, and that the results 
generated by these events used in developing the proposed sampling for the 
Supplemental R.I . 
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The sampling to be completed will at a minimum be as indicated in the Liesch 
letter dated July 21, 1989 and the MPCA letter of response dated August 11, 1989. 
These letters indicate the following: 


New Monitoring Wells - sample two times for field parameters, VOC's and metals 


Existing Monitoring Points (including existing wells, SW-6, SW-3 and U.S. salt well) -
First sampling event to include field parameters, VOC's and Metals second 


sampling event to include field parameters and VOC's 


Based on previous correspondence, it is understood that metals are not required for 
the second event of existing monitoring points, but are recommended. 


Comment 3 from the MPCA April 21, 1988 memorandum indicates that the U.S. 
Salt well needs to be sampled once when the Kraemer Quarry sumps are dewatering 
the quarry and once when the Quarry is not actively being dewatered. Please refer 
to the response (comment 3) which discusses the sampling schedule for this well. 


Does the MPCA still desire to have the U.S. Salt well sampled on the schedule 
proposed in the (comment 3) response? 
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1. 


2. 


3. 


4. 


Revised Site Safety Plan - Response to MPCA Comments 


The corrections to the water quality summary tables from the RI Report, as 
provided in comment 12.a. of the MPCA April 21, 1988 memorandum, are noted. 


Drilling through the unsaturated portion of the borehole will create dust. A shield 
and, if necessary, a fine water spray, may be used to minimize dust problems should 
they exist. It is anticipated that once the saturated portion of the borehole is 
encountered airborne contamination will be minimized, although a shield will 
continue to be used so that cuttings are deposited in a controlled area. 


When the combustible gas monitor indicates readings between 10 and 25 percent the 
lower explosive limit (LEL) drilling will continue with added caution. This will 
include an accelerated frequency of measuring the conditions at the borehole. 
Should readings continually be in this range, drilling well temporarily cease and the 
project safety officer contacted. 


If readings exceed 25 percent LEL all operations will cease immediately and 
personnel will be withdrawn from the area. 


Scrubbing to remove encrusted materials from reusable drilling and sampling 
equipment refers to the use of brushes, scrapers and similar tools to physically 
remove encrusted material. 


5. The emergency procedure tree was included in the Site Safety Plan as Figure 3. 


L27: 1228FREE 
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Minnesota Pollution Control Agency D 


520 Lafayette Road, Saint Paul, Minnesota 55155 ~Pl/~ 


CERI'IFIED MAIL 
RETURN RECEIPI' REQUESTED 


December 11, 1989 


Mr. Michael McGowan 
Freeway Sanitary Landfill 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


, 
Mr. Richard B. McGowan 
Freeway Sanitary Landfill 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Gentlemen: 


Telephone (612) 296-6300 ~,~ 
MINNESOTA 1990 


RECEIVED 


UtC 1 4 1989 
Ans'd ....•••••••• 


RE: Supplemental Remedial Investigation Work Plan and Revised Site Safety Plan 
for the Freeway Landfill 


The Minnesota Pollution Control Agency (MPCA) staff reviewed the following 
documents: 


1. "Supplemental Work Plan for Freeway Landfill Renedial Investigation"; 
and 


2. "Revised Site Safety Plan, Freeway Landfill Renedial Investigation" 


Both documents v.Bre received on November 20, 1989. Sul:mi.ttal of the 
supplemental remedial investigation work plan and site safety plan is required 
pursuant to Part V, Task A of Exhibit. A of the Request for Response Action 
(RFRA) issued to you on February 25, 1986. 


Based on the MPCA staff's review, additional info1JT1ation and sare changes are 
needed to the work plan prior to its approval. You have expressed your desire 
to proceed with drilling as soon as possible and prior to Ed Kraemer and Sons, 
Incorporated sul:mi.tting their long tenn quarry plan to the Minnesota Department 
of Natural Resources (MDNR) on January 3, 1990. In order to expedite MPCA 
approval for the work pfon and for proceeding with drilling, suhnit the 
additional information a11d changes needed as listed in Enclosure 1 within one 
v.Bek of receipt of this letter. For your convenience, my staff also has 
included, as Enclosure 2, copies of the following letters and rnerrorandurn 
containing rernedial investigation ccmnents: the July 28, 1988, letter from 
Barbara Gnabasik of my staff to you; the April 21, 1988, rernedial investigation 
ccmnent merrorandum from James L. Warner to rre and my April 27, 1988, letter to 
you. 


Regional Offices: Dul.uth • Brainerd• Detroit Lakes • Marshall• Rochester 
Equal Opportunity Employer Printed on Recycled Paper 
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Mssrs. Michael and Richard M:::Gowan 
Page 'lwo 
December 11, 1989 


• 


The MPCA staff also have sane cornrents regarding the revised site safety plan 
for the Freeway landfill. The Ml?CA staff do not approve or disapprove of the 
site safety plan. Instead, the plan is revier,.,.,ed only for assistance in 
developing a good site safety plan. Resp:,nses to these ccmrents are optional 
but reccmrended with the exception of Cornrent 4 in the enclosure to this letter. 
This ccmrent concerns drilling quality assurance·and- is not a site safety issue. 


If you have any questions or would like to schedule a meeting to discuss this 
letter and Enclosure 1, please contact Barbara Gnabasik at 612/296-7718. 


Sinvly, 


~~sf17 
Director 
Ground Water and Solid Waste Division 


• REM:jkn 


• 


Enclosures 


cc: Mr. Mark M:::Gowan, M:::Gawan I:Evelopnent Corp:,ration 
Mr. Jeff Harthun, Dakota County Human Services 
Mr. John Lichter, Bruce A. Liesch Associates, Incorp:,rated 
Mr. Ray Haik, Popham, Haik, Schnobrich and Kaufman, Limited 
Ms. Charlotte Shover, Burnsville 
Mr. £Might Wagenius, Special Assistant Attorney General 
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The following ccmnents are divided be~n the "Supplemental vbrk Plan for 
Free.vay Landfill Remedial Investigation" and "Revised Site Safety Plan, Freeway 
Landfill Remedial Investigation". 


"SUPPLEMENrAL IDRK PI.AN FOR FREEWAY LANDFILL REMEDIAL INVESTIGATION" 


The ccmnents listed below are organized by the page number, where possible. The 
comnents are: 


1. Scop::, of vbrk. No proposal has been provided for responding fully to 
Minnesota Pollution Control Agency (.MPCA) staff ccmnents 3, 5, 6, 10, 
11, 12d, 12m, and 12n in the April 21, 1988, merorandum front Jaines L. 
Warner to Rodney Massey. The merrorandum is enclosed with a April 27, 
1988 letter from Gerald Willet to Richard and Michael McGowan. 
Responses to these ccmnents rna.y include perfonning additional data 
collection. However, the majority of the -work involved in responding to 
these ccmnents involves analysis of data already proposed to be 
collected. Please describe ha,.; the information and analysis needed to 
respond fully to these ccmnents will be obtained or developed . 


One example where field -work needs to be perfonned beyond- what was 
proposed in the work plan involves locations for measuring static water 
levels. Specifically, the -work plan needs to be m:xlified so that static 
water levels are measured in the \o.Bll that adjoins monitoring \o.Bll wr-7 
and that is open to the Jordan Sandstone, and in 1984 pump test \o.Blls Q 
and R which are located across the freeway, provided these \o.Blls still 
exist. Please modify the 'WOrk plan to include ineasuring water levels at 
these locations. Also, modify the 'WOrk plan so that water levels can be 
measured in the Kraemer wash water \o.Bll and the U. S. Salt Ccnipany \o.Bll, 
if pe.nni.ssion can be obtained from the \o.Blls' owners. The water level 
infonna.tion from these ~i+s are needed to anSwBr the MPCA staff's 
ccmnents and concerns?i(::){ 11, 12d, 12n and parts of 3, 5, and 6 in the 
April 21, 1988, meror~dum.1 .. , 


IC• 


Also, it is unclear if other ccmnents, from the April 21, 1988, 
merrorandum and the July 28, 1988, letter will be addressed in the 
Renedial Investigation (RI) report. They include, among other things, 
corrections to tables and cross-sections in the RI report written by 
Conestoga-Rovers and Associates, Limited (CRA). Please infonn the .MPCA 
staff when each of the individual ccmnents in the April 21, 1988, 
merrorandurn and the July 28, 1988, letter regarding corrections to the 
original RI Report will be addressed. Also, include a list of the 
infonna.tion that will be contained in the supplemental RI Report . 


2. Page 3. Correct the folla,.;ing statement. The thickness of the Prairie 
du Chien Group dolanites range from 140 to 160 feet and not from 75 to 
120 feet as stated. 
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Enclosure 1 
Page Two 


e 


3. ·Page 3. Correct the statements that "Currently, ground water flow 
beneath the landfill is to the southwest with discharge to the adjacent 
Kraemer bedrock quarry ..• " and "Currently, h~r, ground water flow 
patterns have been m:xlified. by pumping activities at the Kraemer 
qµarry. ". The ground water flow pattern has probably changed since the 
RI Report was written by CRA. In spring, 1988, the Kraemer Quarry wash 
waterwell was reconstructed. so that it is open only to the Jordan 
Sandstone. Prior to this date, the ,:,..,ell was either dry or nearly dry 
and pumped at a low capacity. The driller estimated. that the pumping 
capacity of the wash water well is approx.irrately 120 gpn. The well is 
pumped nine rronths of the year. Pumping of this well may have an ef feet 
on the ground water flow patterns at the landfill. 


In addition, U. S. Salt Company has installed. a pump in their well 
sometime between CRA sul:mitting the RI Report on behalf of the 
Richard B . .tvk:Gowan Company, Incorporated (REM:!) and February 27, 1989. 
This well is open to both the Prairie du Chien Group and the Jordan 
Sandstone and also may have an effect on the ground water flow patterns 
at the Freeway landfill (landfill) since the RI Report was written by 
CRA. 


As a correction, a small quantity of ground water in the northeast 
corner of the landfill discharged. directly to the Minnesota River during 
the time that static water levels were measured by CRA for the RI. 


4. Pages 4 and 5 . Based upon the well construction infor:niation provided. on 
page 7 of the ....urk plan, the MPCA staff understands that the water table 
wells will be open to the upper ten feet of the saturated. portion of 
Prairie du Chien Aquifer and not the entire saturated. portion. Given 
the circumstances of the landfill' s relationship to the Kraemer Quarry, 
the MPCA staff will allow the two water table wells to t:e constructed. 
with fifteen feet of the saturated portion of the Prairie du Chien 
Aquifer t:eing open instead of ten feet. 


5. Pages 6 through 8. Modify the ....urk plan to include a discussion of the 
wells that will t:e included. in a survey to establish top of casing and 


· ground elevations and lcx::ations. All wells in which water levels will 
t:e measured. need to t:e surveyed to a conm:m t:enchmark. Also, descrit:e 
the accuracy which will t:e achieved in establishing top of casing and 
ground elevations. 


6. Pages 6 through 8. M:xiify the ....urk plan to include a statement that all 
water from drilling, well develofitEnt and sampling will t:e discharged. in 
a direction that is downslope and downgradient of the rronitoring wells 
at a pai-ticular location . 


7. Pages ·6 through 8 and Figure 2. M:xlify the ....urk plan to state that 
drilling will not occur through ~fuse. 
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Enclosure 1 
Page Three 


8. Page 7. With regard to the up.vcm:i vertical gradient fmn the Jordan 
Sandstone Aquifer to the Prairie du Chien Group Aquifer, please m:x:lify 
this statement so that it is consistent with the MPCA staff's Ccmnent 3. 


9. Page 7. See Cornuent 4 with regard to depth of the open intervals in the. 
water table wells. You may wish to m:xlify the depths of the open 
intervals fmn ten to fifteen feet. 


10. Page 8 . Add a statement to the section on well developnent that each 
m:mitoring well will be considered to be adequately develof'€d when the 
water fmn the well is relatively sedirrent-free and Sf)eCific 
conductance, pH, and temperature is measured in the field at intervals 
of one well volume until three successive readings yield equivalent 
values within the following ranges for each of these parameters: 


Sf)eCific conductance (temperature-corrected): ± 5% of the reading range 
pH: ± 0.1 S.U. 
'I'ernf.erature: ± O.S*C 


Also, describe the type of pump that will be used to develop the wells. 


11. . Page 9. Describe the method( s) for analysis of the hydraulic 
conductivity data. 


12. Page 9. M:xiify the v.'Ork plan so that static water levels are measured 
on a minimum of four occasions. 


I 


13. Page 10. In the second last paragraph on this page, BAL states that the 
parameters for the second sampling round will be volatile organic 
hydrocarl:x:ms (VCCs) and metals. Ha,,.,ever, in the first paragraph on Page 
5, BAL states that the second round of analysis may be limited to VO:s 
and field parameters. Please m:x:lify both statements so that the new 
rronitoring wells are sampled twice for the field parameters, VCCs and 
metals. The ~xisting nonitoring wells must be sampled for the field 
parameters, VOCs and metals for the first sampling event and, at a 
minimum, the field parameters and VO:s for the second sampling event. 
Analysis for metals of water samples collected from the existing wells 
during the second sampling event is strongly rec:ornuended as metals were 
detected at sare existing nonitoring wells over the ground water 
performance standards, recanrended allowable drinking water limits, and 
maximum contaminant levels in past RI sampling events . 
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Enclosure 1 
Page 4 


"REVISED SITE SAFETY PLAN, FREEWAY LANDFILL REMEDIAL INVESTIGATION" 


The MPCA staff camients are: 


1. The tables of sampling results are copies from the RI Report written by 
CRA. The MPCA staff provided corrections to these tables in Camient 12 
of the April 21, 1988, mem:>randt.nn. Please note the changes in the site 
safety plan. 


2. Discuss how air rotary drilling may affect the air quality during 
drilling at the locations for the proposed ~lls and what steps will be 
taken to lessen or eliminate any effects from airlx>rne contanu.nants. 


3. Page 9 . Clarify the second sentence under Section 5. 4 regarding Sa£ ety 
Standards. Specifically, describe the actions that will be taken when 
the reading is ~tween 10 and 25 percent of the la.ver explosive limit 
and the actions that will be taken if 25 percent of the lower explosive 
limit is exceeded. · 


4. Page 12 . Cescribe what substances will be used to scr:ub encrusted 
naterials. 


5. · Page 13 . Include a copy of the emergency procedure tree from the 
CX::cupation Safety and Health Guidance Manual, as it is unlikely that 
this reference will be available on-site . 
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3.0 PROJECT DESCRIPTIOH 


3.1 Introduction 


Freeway Landfill (the Landfill), located in Burnsville, Minnesota 


.( see Figure 1), has been in operation since June, 1969 and has 


operated under a permit issued by the Minnesota Pollution Control 


Agency (MPCA) since October 14, 1971 . 


In 1986, the MPCA issued a Request for Response Action (RFRA) which 


required the evaluation of environmental impacts, if any, caused 


by the Landfill. 


R.B. McGowan Company, Inc. (the Landfill owners), initially 


retained Conestoga-Rovers & Associates (CRA) to complete the 


Remedial Investigation (RI) of the Landfill. The RFRA documents 


which have been submitted to the MPCA by CRA are as follows, 


0 


0 


0 


0 


0 


0 


Site Security and Safety Plan (7/30/86) 


Evaluation Report (Revised 11/10/86) 


List of Possible Alternative Response Actions (Revised 


11/10/86) 


RI Work Plan (Revised 11/10/86) 


Quality Assurance Project Plan (Revised 11/10/86) 


Remedial Investigation.[Report] (2/16/88) 


The Remedial Investigation Report presented and discussed the 


findings of the work completed in accordance with the RI Work Plan 


which was approved by the MPCA on December 29, 1986. 
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Following their review of the Remedial Investigation Report, the 


HPCA indicated in a letter dated April 21, 1988 that additional 


work would be required to address certain unresolved issues 


identified by the MPCA, regarding the physical characteristics of 


the Landfill site. 


Discussions between the HPCA and R.B. McGowan Company, Inc. (RBHCI) 


continued through the summer of 1989 regarding the unresolved 


issues identified by the HPCA. Ultimately, the MPCA requested that 


additional work, including the installation of four new monitoring 


wells, be completed. RBMCI subsequently retained B.A. Liesch 


Associates (Liesch) to complete the work required for the RI/FS. 


The elements required for completing the RI/FS were presented in 


the Liesch letter dated July 21, 1989 and the MPCA letter of 


response dated August 11, 1989. 


Since the remaining RI activities are supplemental to work 


previously completed for RBMCI by CRA, reference will be made 


wherever possible to information previously submitted to the MPCA. 


The RI documents which have been submitted to the MPCA are listed 


above:· 


This Supplemental Quality Assurance Project Plan (QAPP) pertains 


to the work which is required for completion of the RI. The 


laboratory which will complete the remaining groundwater sample 


collection and analysis, as proposed, will be Minnesota Valley 


Testing Laboratories (MVTL) of New Ulm, Minnesota. MVTL has been 


completing the permit compliance monitoring at the Landfill. 


Previous RI sample collection and analysis was completed by Pace 


Laboratories of Minneapolis, Minnesota. 


<1 ·: ·:- u~ 1 3 4 
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A complete characterization of the physical characteristics of the 


Landfill based on existing data has been presented in the Remedial 


Investigation Report (CRA, February, 1988). The location of the 


site in Burnsville, MN is shown on Figure 1. A site map 


illustrating well locations and other pertinent site information 


is presented as Figure 2. 


3.3 Site History and Background 


Information regarding the history and background of the Landfill, 


including the types of wastes disposed of at the site, is included 


in the Evaluation Report (Revised November 10, 1986) prepared by 


CRA and approved by the MPCA December 29, 1986. A brief summary 


of the events which have taken place during the RI/FS has been 


presented in the Introduction (Section 3.1). 


3.4 Project Objectives 


The objective of completing the work proposed is to provide the 


information identified as being necessary for completing the RI. 


Ultimately, the purpose of the RI is to define the hydrogeologic 


conditions and the extent and magnitude of environmental impacts 


emanating from the Landfill. This information will be used for the 


selection and implementation of response actions 


identified by a Feasibility Study. 
(if any) 


The project objectives required for completing the RI/FS, as 


presented in the Liesch letter dated July 21, 1989 and the MPCA 


letter of response dated August 11, 1989, are described below: 
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Construct two additional well nests at locations shown 


on Figure 1 (attached). Each well nest will consist of 


two wells. The lower well will be cased through the 


Prairie du Chien and open to the upper Jordan aquifer. 


The upper well will be cased through the unsaturated 


Prairie du Chien open to the saturated portion. If 


collapsing sand beds are encountered, wells will be 


screened. Slug testing, geophysical well logging, 


development and stabilization will also be conducted. 


Surface water monitoring stations, the four new wells, 


the U.S. Salt well and existing wells WT-6, WT-9, WT-10, 


WT-11B, WT-12B will be sampled twice and analyses run for 


field parameters, VOC's and metals. The second round of 


analyses may be limited to VOC's and field parameters 


(Note, U.S. Salt must provide access to their well). 


The Kraemer Quarry seep will be sampled with the first 


sampling event and analyzed for voe' s and metals to 


assess whether or not it is a pathway for ground or 


surface water contamination. 


The QAPP pertains to the sample collection and laboratory analysis 


of two ( 2) sets of water quality samples from the following 


monitoring points, 
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U.S. Salt Well (access 
must be granted by U.S. 
Salt 


Each sampling event will include the preparation of a disguised 


duplicate groundwater sample. A laboratory prepared trip blank 


will also be included with each sampling event. 


This sampling plan was presented in the letter from Liesch to the 


MPCA dated July 21, 1989 and acknowledged by the MPCA letter dated 


August 11, 1989. These letters also indicate that the two RI 


sampling events will be combined with permit compliance monitoring. 


Analysis of the samples collected will include volatile organic 


compounds, metals and field parameters. Complete parameter lists 


are presented as Table III-1, III-2 and III-3. The analytical 


parameters proposed reflect the results of the initial two ( 2) 


sampling events completed during the RI by CRA. Based on the 


results of Round 1 sampling, a reduced list of target compounds was 


mutually selected by CRA and the MPCA for the Round 2 sampling 


event. This parameter list included VOC's and metals. 


The analytical results generated during the first 2 sampling rounds 


by CRA, are presented and discussed in the Remedial Investigation 


Report (CRA, February, 1989). 
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The monitoring point locations are shown on Figure 2. The 4 new 


wells proposed will be constructed as two well nests. At each 


nest, the lower well will be cased through the Prairie du Chien and 


open to the upper Jordan aquifer. The upper well at each nest will 


be cased through the unsaturated portion of the Prairie du Chien 


and open to the saturated portion of the aquifer. Well 


construction will meet all requirements of the Minnesota Department 


of Health (HOH) Water Well Construction Code. 


Installation of the four additional wells was identified as 


necessary during negotiations between the HPCA and RBHCI and their 


consultant CRA. 


Wells installed during the initial phase of the RI are discussed 


in the Remedial Investigation Report (CRA, February, 1988). 


Details regarding proposed well installation will be submitted to 


the HOH for review and approval according to the requirements of 


the Water Well Construction Code part 4725.1860 subpart 4.B. 


To eliminate any potential cross-contamination between drilling 


locations the drilling equipment will be steam cleaned or high 


pressure washed between work at successive drilling locations. 


Well casing and screens will also be similarly cleaned prior to 


installation. Any equipment used for well development will also 


be cleaned prior to use in any well. 
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A project schedule was proposed in a letter by Liesch to the KPCA 


dated August 22, 1989. The proposed schedule was reviewed and 


modified by the HPCA in a letter dated September 20, 


modified HPCA schedule was accepted by RBHCI and is 


below, 


1989. The 


presented 


TASK 


Submit Revised Quality Assurance 
Plan (QAPP), Revised Site Safety 
Plan, and Revised Remedial Invest
igation (RI) Work Plan 


Implement Remedial Investigation 
and Site Safety Plan 


Submit Revised RI Report 
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DEADLINE 


Within 21 days of issuance 
of revised Request for 
Response Action 


Within 21 days of written 
notification of written 
approval of QAPP and RI 
Work Plan and written 
comments on Site Safety 
Plan 


Within 175 days of 
approval of QAPP and RI 
Work Plan 


(l<"f''.-,1 
,_, ~. !. u ... 2 9 
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TABLE III-1 
VOLATILE ORGANIC COHPOUHDS 


Halogenated 


Bromomethane 
Chloromethane 
Dibromomethane 
Dichloromethane (Methylene chloride) 
Tribromomethane (Bromoform) 
Chlorodibromomethane 
Bromodichloromethane 
Dichlorofluoromethane 
Trichlorofluoromethane 
Tetrachloromethane 


(Carbon tetrachloride) 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
Vinyl chloride 
Trichloroethene 
Tetrachloroethene 
Chloroethane 
1,2-Dibromoethane 
1,1-Dichloroethane 


1,2-dichloroethane 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Pentachloroethane 
1,1,2-Trichlorotrifluoroethane 
Allyl chloride 
1,1-Dichloro-1-propene 


2,3-Dichloro-1-propene 
1,2-Dichloropropane 
1,2,3-Trichloropropane 
Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chloroethylvinyl ether 
Dichloroacetonitrile 


Hon-halogenated 


Acetone 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Ethyl ether 
Tetrohydrofuran 
Cumene (Isopropyl benzene) 


R43:FREERIFS 


Benzene 
Toluene 
Ethyl benzene 
m-Xylene 
p- and o-Xylene 
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Antimony 


Arsenic 


Barium 


Cadmium 


Chromium 


Copper 


Lead 
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TABLE III-2 
AHALYTICAL PARAMETERS 


Mercury 


Nickel 


Selenium 


Silver 


·Thallium 


Zinc 


Section No. 
Rev. No. 
Date 
Page 


III 
0 


11/08/89 
9 of 10 


(j .· ::· 012.., 
-.,; .L ··~ ( 







I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


TABLE :n:I-3 
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FIELD STABILIZATION PARAMETERS* 


Temperature, 


pH, 


+ o. s'c 


+ 0.1 pH unit 


Specific Conductance, + 5\ 
(temperature corrected) 
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• Field stabilization parameters are measured upon removal of 
each successive well volume (3 to 5 volumes) until three 
successive measurements are within the tolerances noted 
above. Notes regarding color, odor, sediment content, etc. 
will be recorded. 
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4.0 PROJECT ORGANIZATION AHO RESPONSIBILITIES 


The personnel identified in this section represent the principal 


individuals involved with completing the remedial investigation. 


They are responsible for insuring that the work proposed and data 


generated is completed and reported in a manner that is consistent 


with the most current field and analytical methodologies. The B.A. 


Liesch Associates (Liesch) Project Manager is ultimately 


responsible for the quality of data collected in support of RI 


objectives. The Liesch Project Manager directs RI and quality 


assurance activities through the Liesch assistant project manager, 


the contract laboratory project manager and the geotechnical firm 


project manager. 


described below. 


The personnel and their responsibilities are 


Title 


Project Manager 
John C. Lichter 


B.A. LIESCH ASSOCIATES 
(612) 559-1423 


Responsibilities 


Provides overall coordination of 
project objectives and activities. 
Primary project contact, reviews and 
approves project plans, documents and 
provides data quality assessment. 


Assistant Project Manager 
Hark Olson 


Provides day to day coordination of 
project activities with laboratory 
and geotechnical subcontractors, 
Liesch field geologist, and 
regulatory agency personnel. Reviews 
documentation of data collection, 
assesses data quality, and provides 
data management. 
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Field Geologist 
To Be Determined 
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Coordinates all actual field work. 
Provides documentation and quality 
control for field related data 
collection activities. Authorized 
to make minor changes based on 
physical conditions encountered. 
Liason with laboratory and 
geotechnical field personnel. Site 
safety officer. 


MINNESOTA VALLEY TESTING LABORATORIES, INC. 
(507) 354-8517 


Title 


Project Manager 
Jerry Balbach 


Inorganic Lab Manager 
Dave Pearson 


Organic Lab Manager 
Kim Sjogren 


Quality Assurance Officer 
David Diamond 


Responsibilities 


Coordinator of all laboratory related 
activities, field services and 
analysis. Primary contact for 
Liesch. 


Supervises and assists laboratory 
technical staff anal.yzing samples for 
inorganic parameters. The inorganic 
lab manager reviews all sample and 
QA/QC data prior to final reporting 
of inorganic parameters. 


Supervises and assists laboratory 
technical s.taff analyzing samples for 
organic parameters. The organic lab 
manager reviews all sample and QA/QC 
data prior to final reporting of 
organic parameters. 


Implements laboratory quality 
assurance program. Reviews all QA/QC 
laboratory data generated. 
Supervises intra and extra-mural 
proficiency testing programs and 
system audits. Corrective actions 
will be reviewed and approved by the 
QA officer. 


(, • ;: Q I 2 4 
- - .• l. 
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Field Services Supervisor 
Jerry Balbach 
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Supervises all sample collection 
activities, collection of field data, 
sample preparation, shipping chain 
of custody requirements and 
documentation of laboratory field 
work. 


l"\:._7:0123 
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5.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENTS DATA; ACCURACY, 
PRECISION, COMPLETENESS, REPRESENTATIVENESS 


The quality assurance objectives relating to precision, accuracy, 


completeness, representativeness and comparability are discussed 


in the Analytical Quality Assurance Plan portion of this document 


prepared by HVTL (see Attachment 1). 
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6.0 SAMPLING PROCEDURES 
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Collection of all water quality samples shall be completed by MVTL 


according to methods and procedures outlines in Attachment 2. 
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7.0 SAMPLE CUSTODY 
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Upon completion of sampling, the person assuming responsibility for 


the sample must fill out the chain-of-custody form. The objective 


of these chain of custody procedures is to create an accurate 


written record which can be used to trace the possession and 


handling of samples from collection through analysis. 


custory will include the following, 
Chain-of-


a. Client name and location 


b. Job number 


c. 


d. 


Sampler signatures 


Date and time of collection 


e. Item number, sample number, 


f. Sample description 


When transferring the possession 


size and type of container 


of the samples, the transferee 


signs (relinquishes) and records the date and time on the chain-


of-custody. Every person who takes custody fills in the 


appropriate section of the chain-of-custody record. After 
relinquishing the samples field personnel shall keep the yellow 


copy and file it with the appropriate field work sheet. 


Upon collection in the field, all samples are properly labeled with 


pertinent information regarding sample location, date, time, 


samplers initials, etc. 


Sample tracking procedures within the laboratory are presented in 


Attachment 1. 
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8.0 ANALYTICAL QUALITY ASSURANCE PROJECT PLAN 


The remaining QAPP elements regarding specific laboratory quality 


assurance procedures, methods, parameter detection limits and other 


pertinent QAPP information are presented in Attachment 1. 
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There are two official copies of this Project Plan. 
to Hr. Murk Olsorr of Liesch and Associates and the 
retained by tl,e MVTL Q1iality Assurar1ce Unit. 


One was sent 
other will be 
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3.0 Project Descripti,,n 


Minnesota Valley Testing Field Service personnel will be 
sampling monitoring wells at Freeway Landfill. Samples will 
be preserved and transported to MVTL. Results will be 
submitted to Liesch and Associates and Minnesota Pollution 
Control Ag,•ncy. Volatile Organic r.ompound analysis will take 
place at the MVTL Organi"s Laboratur·:v and the remRinder of -
tfi,., anal~·sis ,.:; 1..1. be conducted at the MVTL Inorganic 
Lnbnn-11.ut'.\, 


4.0 PL·r,.i .... ·ct Ut·.~ani.zation and R,~_·sponsib.i.Lity 


Tl1e p1·c,.iecl ~ill be coordinated by Liesch and Associates, 3020 
Harbour Lane, Plymouth , MN. 55447. The contact person· at 
Liesch is Mr. Mark Olsen. (612) 559-14235. Mr. Olsen is 
responsible fur the overa.ll conduct of the project. 
Analytical results are submitted to Freeway Landfill, W. 113th 
St., Hwy 351i, Bun1sville, MN 55437 and Minnesota Pollution 
Control Agency, 520 Lafayette Rd., Saint Paul, MN. 55155 
Billing is submitted t,, Freeway Landfill. The contact person 
at Freeway is Mr. Mike McGowan (612) 890-1081. 


The analytical portion of the project will be conducted at 
Minnesota \'alley Testing Laboratorfes, 326 Center Street, Ne>, 
Ulm, MN., 56073. The contact persons at MVTL are David 
Pearson, fnorga11i.c Laboratory Manager and Wade Pullman, 
Chemist in charge of organic environmental analysis. The 
Quality Assurancf! Director at MVTL is Dave Diamond. The MVTL 
QA Unit i,ill be J'esponsible for conducting laboratory audits 
of the Organic and Inorganic Laboratories. 


5.0 QA Objectives for Measurement Data; Accuracy, Precision, 
Completeness, Representntiveuess and Compnrability 


MVTL will fnllm, Standard Opernt.lng Procedures for QC of 
Measurement Oat.a. Each operational batch of samples will 
contain a minimum of 10% spikes (fortification with analyte), 
and 10% run in duplicate. An EPA check sample (known) will 
h~ rur1 t~l1e1·~ avalJ.1tb].e. Aceut·ncJ· is assured by following the 
corrective act ion proto,,o] for EPA checl< samples and for out 
of control_ spi.l~P reco\·e1.·ies. Contami.nation is monitored by 
running blanl1s i,i th each Lat.ch and hy standard moni taring of 
the deionized i,af;er syst.P.m. Fo1· more specific details on 
quRlity control 1neasures for VOCs see the analytical method. 
(Appendix A) .The samples arrivi.ng at the laboratory are 
assumed to be rnpresentntive of the population ir1 tl1e field. 
For ir1org,1r1ic par·an1eter·s, sun11Jles are filtered in the field 
and shoultl not conta.i11 visib]e pnrt.iculates. 
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6.0 Sampling Procedures 


Sampling procedures are covered in the QA plan submitted by 
Liesch and Associates. 


7.0 Sample Chain of Custody 


7.1 Field Sampling Operations 


Chain of custody foi·ms I see Appendix B) are filled out 
011 s.i te b)' MVTL Field Servi.ce Personnel. Samples are 
ti·a11sported to the laboratory i-;i thin eight hours of 
snmpJ ing. llpon arrival at tl,e laboratory sample custody 
is signed over to the sample administration group, 


7.2 Laboratory Operatio11s 


Samples received at the laboratory will be logged in by 
the MVTL s'1mple administratio11 group. The Inorganic Lab 
representative to this group will log the samples into 
the MVTL sample tracking system. This person will be 
respo11sible for maintaining copies of chain of custody 
forms, bills of lading, and verificatio6 of data entered 
in the sample custody records, This individual is 
responsible for notifi·ir,g MVTL Field Service personnel 
immediately in the event of samples arriving mislabeled 
or ir1appropriately pres~r·ve,1. 


Field Service personnel J:ransport VOC sample vials to the 
organ i c:s lab onli- after sample administration has been 
notified. Chain of custody for VOCs is signed for by 
personnel in the orgardcs laborator;v. This procedure 
will not be necessary upon consolidation of the 
laboratories to a single location. This change is 
expectP.d in tl1e spring of 1990. 


Samples ~ill be l11ggcd and assigned a unique work order 
number for each bat.ch nrriving on a given day, This 
sP.quent.inlli• assignPd number clesignatPs the lab within 
MVTL rresponsiblP. fut· naput'Ling the clata to the client. 
Indi,·idual samples are assigned unique sequential lab 
numbers, Afte,, lo.e; in sampl.es are stored in their 
assignet.l refrigerat.or or room tr--mperature shelf. 


Lab personnel rett1rn thP. s11n1ples to their assigned 
storage location d1en they have subsampled for a specific 
test. Samr,les ar·e slor~d until all holding times have 
been excer.ded. 
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Procedures for calibration are described in the analytical 
methods for each parameter. Standards are prepared by 
weighing solid inorganic salts as described in the methods. 
These salts are reagent grade materials dried at 105 C prior 
to weighing. Standards preparation information for VOCs is 
contained in t.l1eo met.hod. The anal~·tical balance is calibrated 
with NOS t,r·ac,,,,bJe balance weights to 0.1 mg. 


Pa 1·amP. Le 1· M\'TL Me t.hud Numbc, r· 
------------- ----------------------
A J k a .I i II i t ;· , To t. a I 
Ammon i.a-N i tro_E;';~:11 


Arse11ic, Fur11ace 
Cadmium, Flame 
Cadmium, Fur11ace 
Calcium 
Conductivity 
Chloride 
Chromium, Flame 
Copper, Flame 
Iron, Flame 
Iron, Furnace 
Lead, Flame 
Lead, Furnace 
Magnesium 
Manganese, Flame 
Mercury, Cold Vapor 
Nitrate-Nitrogen 
Potassium 
Sodium 
Sulfate 
pH 
Temperature 
T. Dissolved Solids 


Solids 


,\-·1502:) 
N-·11023 t 


,\-81023 
C-05023 
C-07023 
C-10023 
C-37023 
C-32023 * 
C-46023 
C-80023 
I-65023 
I-65123 
L-20023 
L-22023 
M-05023 
M-1502:J 
M-23023 
N-43023 
P-55023 
S-55023 
S-88523 
P-25023 
T-18023 
S-69523 
S-68023 


* 


* 


T. Suspended 
Vol. Organic 
Zinc. Flame 


Cmpds. V-50023 
Z-30023 


Frequency of c•libration 


WEB+ Check 
At the start of each 
batch and when the check 
standard reads outside 
of prescribed limits 


(WEB+ Check) 
WEB+ Check 
WEB+ Check 
WEB+ Check 
WEB+ Check 
WEB 
WEB+ Check 
WEB+ Check 
WEB+ Check 
WEB+ Check 
WEO + Check 
WEB+ Check 
WEB+ Check 
WEB 
WEB 
WEB 
WEB 
WEB 
WEB 
WEO 
WEO 
NA 
NA 
Ni\ 
See 
WEB 


+ Check 
+ Check 
+ Check 
+ Check 
+ Check 
+ Check 
+ Check 


Method 
+ Check 


WEB= With Eacl1 Batel, NA= Not Applicable 
* These metl1ocls use a computer cor,troll~d automated 
system. This s;·stem monitors key parameters and 
recalibration when user set limits are exceeded. 
include a minimum correlation coefficient of 0.9990 
drift in the check standard of fi"c percent. 


<vet chemistry 
will require 
These limits 


and a maximum 
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9.0 Analytical Procedures 


MVTL will conduct the methods outlined above. All methods 
are EPA Approved Inorga11ic Test Procedures as described in 40 
CFR Part 136 (Clean Water Act, 1984) or from Appendix A p.29 
of 40 CFR Part 136, Methods for Organic Chemical Analysis of 
Municipal and Industrial Wastei;ater. Where MVTL has two 
metl1ods differi11g only by co11centration range the lower level 
method will be used. The VOC method contains elements of 1re 
Min11esota Department of Health, Method ·165C and EPA Methods 
601 a11d li02 ft·om the above me11tioned reference. 


10.0 Data Reductio11, Validation, and. Reporting 


IO. l Data Reduction 


10. 1.1 Automated Wet Chem:ist:,·y Parameters 


Chloride, Sul fate, Ammonia-Nitrogen and Nitrate
Nitrogen rtata reductior1 will be done with the 
Lachat QuikCalc II data system. Peak area with 
baseline correction will be used for all 
parameters. Dilutions are entered into the 
system priot· to each batch. The software 
multiplies the determined concentration by this 
dilution facto,·, All results are reported in 
mg/L. 


10.1.2 Total Dissolved Solids, Total Suspended Solids 


Calculations are. described in 
Reporting will be in mg/L, 


Note: mg/100 mL ~ 10 = mg/L 


10.1.3 Volatile Organic Com11ounds 


the method, 


Calculations are desc,·lbed in the method, 
Reporti11g will be l11 ug/L. 


10.1.4 Alkali11ity 


Calculations a,·,, desc,·ib,,d in the method, 
Reporting will be i11 mg CaC03/L, 


<\'''.''01i0 - _L •. , 
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Conductance 


Samples are read in micromhos/cm. This value 
is then multiplied by the temperature 
compensation factor as described in EPA 
Method 120.1. 


10.1.6 Calcium, Magnesium, Sodium, Potassium 


These melals wi l.l be determined against aqueous 
st.andaeds aml ,·ecid directly in concentration 
units on the i11strument. When the sample reads 
above the range of the standards the sample is 
diluted and re-run. This concentration is 
multiplied by the dilution factor to obtain the 
final concentration. Results are reported· in 
mg/L. 


10.1.7 Trace ~letals 


Results are 1·eported on a dissolved basis. 
(Samples are filtered in the field using a 0.45 
micron filter.) 


TliP.se metals u.L~e determined against aqueous 
standards aml read directly in concentration 
units on the instrument. Results are reported 
in ug/L. 


10.2 Recovery Calculations 


Recovery(%) = (SSC/ OC + SL} x 100 


Recovery(%} = percent of added analyte recovered 
Spike level (SL) = mg/L of analyte added 
Original Conc.(OC) = di,terminted sample cone. 
Spiked Sample Co11c.(SSC) = dcLtermined sample+ 


spike cone. 


10.3 Data Floi, 


The log in procedure resulls in a worklist distributed 
to laboraton' a11al,,·sts. These 1rnrklists mimic the final 
report except: they leave the reported concentration 
fields blank. 


Anal~·sts make up 1·aw data sheets ( lab worksheets) based 
011 tl,e wor·klist, and the required QC sample protocol. 
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Data Flo,, (Cont.) 


Raw data is recorded on the worksheet as the analysis 
is being 1·un. Final co11centrations are calculated and 
recorded on the worksheet. QC data is recorded on the 
lab worksheets. 


Concentration data is tt·ansferred from the worksheet to 
the worldist. 


Clerical staff type a final report from the worklist, 


Tl,e lab ,nanager approves all fi11al reports before they 
are submitted to tl1e client. 


11.0 Internal Quality Control Checks 


11. t Rep.I icates 


At a minimum every tenth sample is run in duplicate, 
In the event that there is insufficient sample to run 
duplicates the next sample in the log-in sequence is 
used. 


For procedures requiring a digestion step (or 
sample preparation) duplicates should be carried 
the entire procedure. 


other 
thra.g:i 


Sam11les received in du11licate (field duplicates) do not 
constitute duplicates for laboratory QC purposes. 


11.2 Spiked Samples 


At a minimum eve,·y tenth sample is spiked with analyte, 
Spiking solution is made from a separate stock solution 
from the working standards. Ir1 tl1e event that there is 
insufficient sample to run a spike the next sample in 
the log-in sequence is· run as the spike. 


For procedures t·equi ring n. digestion step 
sample preparation) th" spiked sample should 
through the entire procedure, 


( or other 
be carried 


Samples received at the lab spiked (field spikes) 
not cor1stitute spikes for QC purposes. 


q·:~:o«os 
..; ,.J,.. ,.... .1 


do 
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11.3 Split Samples 


See replicates (11.1) and simplir,g pr~cedures (6,0), 


11.4 Control Cl,arts 


Contl·o.l chat·ts are kept to tl'ack two QC parameters; 
check samples (EPA lrnowns where possible) and spike 
rPt~u\·eri~s. ResL1lts of botl1 par·ameters are plotted vs. 
date. Ch,ll·ts gin, npper and lower control limits (UCLs 
and LCLs) used by analysts to identify ''out of control'' 
S :i t l1 :t t . .i O 11 S , 


11.5 Blanks 


At least one blank is run with every sample set. For 
automated wet chemistries a reagent blank is used as 
one of the calibration startdards, For methods requiring 
sample preparation steps a blank is carried through all 
of the steps ir, tl,e a11alytical method. 


11.6 Quality Co11trol Samples 


For all parameters except pll an EPA check sample is run 
at least ot1ce ir1 every sample set. The concentration 
range supplied with tl,e sampl,,s is used to determine 
,~l1e11 a11 ''out of control'' silt1ntio11 has occurred. 


11.7 Calibration Standards 1111d Devices 


Calibration st.a11dards are prepared from serial dilution 
of ACS Reagent Grade inorganic salts. For conductivity 
the meter is standardized daily ,,ith O.OlM KCl. 
St.andards preparation insl:nrctions for VOCs are included 
with the method. (Att::ichment A) 
All balances are calib~nted ~ith NBS traceable weights. 
Oven and incubator temperatures are monitored with NBS 
traceabl~ thermometers. 


11. 8 Reagent. Checks 


De ion i.?.ed waler is monitored on a dail;r basis for 
conductance and pH. All011able limits are posted in the 
front of the monitoring logbook. 


When reagents ar·e prepared ther are· labe.led with an 
expiration date, If possible the shelf life of the 
reage11t is giver1 in tl1e a11al~·tical. n1ethod. 


{) r:010"' ._.'J..f., ( 
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12.0 Performance and System Audits 


12. 1 External System Audits 


12.l.1 EPA Performanc0. Evn.lu:1t:i on Samples 


M\."TL is currently a11al.~·zing both Hater supply 
(ll'S) and i;at.e1· pollution (WP) performance 
,,vnluation (PE) samples. All parameters in this 
project. n,·e co,·sored b,· these samples. Copies 
of MVTLs res11.l l:s for these PE samples are 
a,·allabJe upon request from the MVTL QA Unit. 


In the event Lhat a pP.rformance evaluation 
sample result is "unacceptable" the Project 
Manager will notify Mark Olsen of Liesch and 
Associates immediately. This will take place 
only if the" unacceptable" is for a parameter 
included in the project. 


12.1.2 Laboratoq· C'et·Lificatiu11 


MVTL ls c11r1·enLly certified for all project 
paramete1·s lh,·uugh the State of North Dakota. 
If cluri ng the co11rse of the project the 
cer-t:i fication pro.~rn.m i.s instituted in Minnesota 
MVTL wil.l participate. This is currently the 
case in Minnesota though the .certification 
pr-ogram wi 1.1 not cover al 1 of the parameters 
cor,tained in this plar,. 


Laboratory Ccrti ficati on through the state of 
Not·th Dakota r,~qui.1·t::s 011 site laboratory audits 
at every L1~0 years, 


MVTL also holds ,::r,r·i.i fication for most project 
par·ameters in Wisconsin through the Wisconsin 
DNR. 


()• "'0106 ;;.;I~~ . .r.,, 
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Illternal System Audits 


12.2.1 MVTL QA Unit 


The MVTL New Ulm Inorganic Laboratory is audited 
at least 011ce per quarter by the MVTL QA Unit. 
EPA 600/4-78-017 (PB280718), Procedure for the 
Evaluatioll of Environmental Monitoring 
Laboratot·ies, is used as a guide for conducting 
audits. An audit report is submitted to 
management and to the project manager. The 
p1·ojei::t manager will be required to correct any 
11,>ted df~ficiencies with.in .15 days of receiving 
t.l,e audit report. 


l2.2.J Freeway Landfill Audit 


The Freeway landfill work will be audited as 
part of the quarterly inorganic laboratory 
audit. This audit will take place in December 
1989. Any problems noted will be submitted to 
the project manager. The project manager will 
tl1en respond with a description of the 
corrective action taken. All measurement 
systems will be included in the audit, 


13.0 PreYentive Maintenance 


13. 1 Maint.enallce Schedule 


Preventive maintenance tasks are carried out to minimize 
downtime of instruments and equipment. The two primary 
lab ir,struments used in the project are the Lachat FIA 
(Automated Wet Cl1emistry Analyzer) and the Perkin Elmer 
3030 Atomic Absorption Spectr·ophotometer. 


13.1.1 Lachat FIA System 
I. Pump tubes an, changed monthly. 
2. Tl1e pump plate11 is oiled or,ce/yr. 
3. Colorimeter bull,s nre replaced yearly. 
4. Manifold and l.ransmission tubing is replaced 


h·hen i. t b1-~cumes d i.sc.:<,lor·f~d, 
5. The hard dish 1s opbmized mollthly. 


t:1. 1. 2 P,·rkin Elmi:1· :J010 
I. The burner slot is cleaned daily. 
2. MVTL has a Perkin Elmer maintenance contract. 
3. Routine maintenance as directed in the 


inst i·umen t manual . 


o··':"101~ ~' "- ·'• I) ,) 
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13.l Tracor Purge and Trap - See the Analytical Method and 
Instrument Manual for instrument maintenance details, 


13.2 Spare Parts 


Lachat has a loaner policy whereby a loaner module can 
be sent by ne:-;t da,r air. Maximum downtime is two 
working days. 


The PE 3030 inventot·y of spare parts includes a 
neLulizer, appropriaLe a-rings and other common· 
replacemet1t items. Since MVTL has several other flame 
A1\'s there is no anticipation of do«ntime. 


14.0 Specific Routine Procedures Us,ed to Assess Data Precision, 
Accuracy and Completeness 


14 . 1 Data Precision 


14.1.1 Within a Sample Run 


Duplicate limits are agreement within 10%, 


% Diff = (A - B / [( A+ B) /2]) x 100 


Note: This fo1·mula holds for results that are 
> 5X the detect ion limit. For samples < 5X the 
detection limit. average t·esults should agree 
to ,dthin +/- 3X the detection limit. 


14.1,2 Day To Day Precision 


EPA check samples ru,, ,,ith each batch provide 
a check on day to day pr·ecision. Where these 
samples are not available an alternative i s 
used. Results are charted «ith UCLs and LCLs 
corresponding to+/- 3 standard deviations, 


14.1.3 Control Cl,art Interpretation 


Control charts are genet·ated using the Quality 
Analyst. sofl,mre packa!(e from Northwest 
Ana ly ti.cal. This prog 1·am takes input from a 
data file a11J creates a control chart. ~ chta 
file is printed along with the control chart. 
Copies of all control charts for water and solid 
waste a1,rllysis are made available to MVTL 
clients on a quarterly basis. 
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Several rules are used when creating and 
i11terpreting cor1t1·0I cl1arts. 


1. Charts are not valid until they contain at 
least 15 data points. 


2. Charts contain a maximum of 100 data points. 
When the total points reaches greater than 
100 older points are dropped as newer points 
are added. 


3. A nor,"al distribution allows for 5% of all 
points outside of the "warning limits". 
(+/-2SD) 


4. A normal distribution allows for 1% of all 
points outside tlie ''control limits'', 
(+/-3SD) 


5. "Out of control" data points for which 
corrective action has been taken are not 
included in control cl1arts. 


14,2 Data Accuracy 


14.2.1 Standards Preparation 


Standards are prepared by serial dilution of a 
stock s tandarcl by weight. For FIA the standards 
are used only wlien a correlation coefficient of 
greater than O. 9990 is obtained, For AA Sl. (lo, 
standard) absorbances m1,st be greater than 80% 
of "book" absorbances. ( Perkin Elmer Instrunent 
Manual) All standard absorbances are recorded 
on the laboratory workslieets. 


14.2.2 EPA Chee!, Samples 


1 4 • 2 • 3 


EPA check sample 1·esults must fall within the 
range speei ficd in the supplied documentation. 


Spiked Samples 


Spikes are carried nut to assess matrix 
int.er·ferencc antl as a r.~hech on method precision. 
A small volume ( 10 - ,10 uL)of concentrated 
ana.lyte is added to a larger volume of sample 
( 4 - 10 mL). Thr> spi lu, level. should approximate 
the cone en tra t ion i II the sample. There are two 
situations Uwt present difficulties: 


(: '/ cl i) • n 3 - -. :- .. ,. \. 
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1. Sampl,,s t·equi r:ing digestion must be spiked 
befo1·e the sample concentration is known, 
( See 11, 2) In this case the sample is spiked 
at several levels and the spike that most 
closely approximates the concentration of the 
''unspiked'' sample is reported. 


2. Samples read on scale "unspiked" and off 
scale when the.I' are spiked. These samples 
should be diluted u11d spiked at the dilute\l,. 
level, 


There is 110 spil,ir1g method available for~~ 
conducta11ce, or solids. 


14.2.4 Catio11 - A11ion Rala11ce 


A computer program (See Appendix D) is used to 
sum up major cations and anions. The sums 
should agree to within 5%. When this program 
indicates an imbalance selected parameters are 
rechecked. 


14.2.5 Total Dissolved Solids/Conductance Check 


15.0 Cor1·ective Act.lnn 


15. 1 Limits of Acceptability 


Acceptable limits for spikes, duplicates and 
EPA check samples are described in 14.0, 
Acceptable limits for oven temperatures, balance 
calibration and deionized water quality are 
given in the fro11t. of the log books where 
that data is recorded. 


15,2 Corre~Live Action Proce,lures 


For "out. of control'' situations a corrective action plan 
is predetermined. In gr.neral, Lhe initial action is to 
repeat the analysis on the QC sample, If it is still 
out. of cont.rol the t·esul ts must not be reported and an 
investigation takes place. Tl1e first step in an 
investigation sl1nuld be to prepare new standards or 
reage,nls where these have shown to be critical. If the 
out of control si t.uatio11 is still not temedied, it must 
be determined if the problem is with the method 
/procedure or if the p1·oblem is a related to matrix 
interferences. 


'; ,. - 0 I O 2 \._, .i. :·~ .l • 







I 
I 
I 
I 
I 
I 


•I 


I 
' 
' 


I 
I 
I;· 


·-


I 
I 
I 
I 
I 
I 
I 
I 
I 


Page 14 


15,2. 1 Melliod/Procedu1·al Problems 


1. If the method was in control but is now 
generating out of control data the question 
is asked; What has changed? 


2. If the method has several steps, individual 
steps nre isolated and the question is asked; 
What steps do work? 


15.2.2 ~latrix Problems 


I. The sample(s) is rur, by methods of additions. 


2. The sample is diluted (thereby elevating 
detection limits) and rerun. 


3. An accepted alternate method is used. 


15,3 Responsible Individuals 


All data reported by MVTL is the responsibility of the 
lab manager, The manager reviews all reports before 
they are mailed to the client. This final review to 
check for i·easonableness, and correct11ess of the report, 


15.4 Sources for Corrective Action 


Corrective action can be dictated by "out of control" 
QC samples as well as by the lab manager and the QA Unit 
Director. Another source for corrective action is 
"unacceptable" results on EPA performance evaluation 
samples, These samples require that a response by the 
laboratory manager be submitted to EPA Region 5 through 
the ~IVTL QA Unit. 


16.0 Quality Assurance Reports to Management 


Reports resu] t.ing from laboratory ;:u1di ts are submitted to 
ser1ior mn11ag~n101·1t for sig11u1:u1·e. All reports are prepared by 
tl1e MVTL QA U11it. 


'_':..'.:0101 
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16.1 Report Content 


Reports provide a memhanism for periodic reporting to 
management on the performance of measurement systems and 
data quality, As a minimum, these reports contain: 


A periodic assessment of measurement data accuracy, 
precision and comp.leteness. 


Results and dates of performance audits. 


Results nnd dates of system audits. 


Significant QA problems and recommended solutions. 


,:<;:0100 . - •-~ 
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ORGANT CS LA.BO.RA'TORY 


Mi.nnesota Val.le;' Testing Lauoratories, I11c. 
1126 Nortl1 Fror1t Street 


New Ulm, MN 56073 


Method No. Edition Revision 


V50023 09/05/811 1. 0 


Subject: 


Determination or Volal.i.le Orgnnics in Water by Purge 
and Trnp Mr,thod 


Submitted By: Wr,de Pulln,nn 


Approved By: Kin, Sjogren 


References: MN Depar-Lment of Health Method Number 465 


DETERMINATION OF VOLATILE ORGANICS IN WATER BY PURGE AND TRAP METHOD 


. 1. SCOPE AND APPLICATION 


1. 1 This method co,·ers the determination of these volatile 
organics: 


Parameter Storet N111nber 
Chlorome thane ......... ; , . , ... , ... :H 118 
D ichlorod i. fl uorome thane. , . , . , . , . , 3-1 fj f,H 
Vinyl Chloride .......... ,,,, ..... 39175 
Bromome thane ..................... :J .J ,l J 1 
Chloroeth,111e ..................... 3,J 3 JI 
Dich lo rod if l uorome th:, ne .......... --- --
Me th;vlene Chloride .... , .......... 3,1,123 
Tr ich loro fl uorom,e thane ........... 3 ,1 4 H 8 
Allyl Chloride ................... -----
!, 1-Di ch.Lorocthc,11,-, ............... :H 50 I 
1 , 1 - Di ch lo roe th a II c, • , •• , , , • , • , • , •• 2 •I ,1 9 G 
Tran - l , 2 - 0 i ch lo 1' o c th" n e . , , , , ••• , • 3 •I 5 •I G 
Cis-1, 2-Dichloror.L11e1w., ......... -----
Chloroform ... , .... , ... , .......... :l2 lllG 
1, 1, 2-Trichlorotrifl.uoro,,t.lrnne ... -----
1, 2-Dichloroe thane ............... :q :,;JI 
Dibromomethane ................... -----
1, 1, !-Trichloroethane ............ 3•1 ;:;or, 
Carbon Tetrachloride ............. 32102 
Bromod ich lorometl,ane ........ ,.,., 21 I U J 
2 , 3 - Di c 11 lo r·o - 1 - Pr·<) J ,e r1 e ....... , ... - - - - -


CAS Number 
74-87-3 
75-71-8 
75-01-4 
74-83-9 
75-00-3 
75-43-4 
75-09-2 
75-69-4 


107-05-1 
75-35-4 
75-34-3 


156-60-5 
156-59-2 
67-66-3 
76--13-1 


107-06-2 
74-95-3 
71-55-G 
56-23-5 
75-27-•l 
78-88-G 


,, · ·; 0 0 9 9 
,-..:' .J. ~.,, . 
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Parameter Stot·eL Number 
1, 2-DicLdo ropropune .. , . , . , . , ••.. , 3,15 ,J 1 
l, l-Dichloro-l-Propc11e, ......•... ----
Trans-I ,3-Dlcl,loro-l-Propene ...•. 3•1G99 
1, 1, 2-Trichloroethe11e ..•.••.•.... 39180 
1, 3-Dichloropropane .............. -----
Chlorodibromoetl,;inc .............. 32105 
1, 1, 2-Tr ich I uroe thane ............ 3,1:, I I 
C: is - 1 ' 3- n i ,:- !, .1 n rn- J -P 1·0 fH~lle . ...... - - - - -
I, 2-Di.bt:c,111nt.·Ll1ct11!' ............•... -----
2-Cliloroel.hy.l \' inyl Ether ......... 3157G 
Bromo form ........................ 3 2 I (J,I 
l, 1, 1,2-Tett'achloroethane ........ -----
!, 2, 3-Tr ichl.oropropane ........... -----
1 , 1 , 2, 2-Te t rach 1 oroe thane ........ 3 ·1 51 r, 
1, 1, 2, 2-Tet.rachloroethene ........ -----
Chl oroben?.ene .................... 3 •I JO l 
Acetone ......................•... 8 I 552 
Te trahydro furan .................. 8 I 607 
Methyl Ethyl Ketone .............. 81595 
Benzene ................•.....•... 3·1030 
Methyl Isobutyl Ketone .•......... 751G9 
Toluene .......................... 34010 
Ethylbenzene ..................... 31371 
Cumene ........................... 77223 
M-Xylene ......................... 81551 
P-Xylene ......................... 81551 
0-Xylene ....................... , .81551 
1, 3-Dichlorobenzene ..........•... 3,15GG 
1, 2-Dichlol'obe11zenr, .............. 3,153G 
1 , 4 - Di ch 1 or ob en z en e .............. 3 ,J 5 7 1 
Ethyl Ether ...................... 73010 


CAS Number 
78-87-5 


563-58-6 
10061-02-G 


79-01-6 
142-28-9 
124-48-1 


79-00-5 
10061-01-5 


106-93-5 
100-75-8 
75-25-2 


630-20-6 
96-18-4 
79-34-5 


127-18-4 
108-90-7 
67-64-1 


109-99-9 
78-93-3 
71-43-2 


108-88-3 
108-88-3 
100-41-4 
98-82-8 


108-38-3 
106-42-3 
95-50-1 


541-73-1 
95-50-1 


106-46-7 
60-29-7 


1. 2 This is a pur·ge and trap gas chromat.ographic method applicable 
to the determi.nali.on or the cu111po11nds listed above in 
ground water and waste1vater. 


1.3 The gns chromatographic conditions and quantitation limits for 
each paramel:er are listed in Table I, page 10. 


2.0 SUMMARY OF METIIOD 


2. 1 An .i 11erl: gas is l,ubb.led the"ugh ri f, ml h·ater sample contained 
in a speeially designed pur·gi.ng chamber. The volatiles are 
effici<enLly tro.nsfe,,r·ed from Lhe aq11eous phase to the vapor 
phase. The vapo,· is ,rnept thrnugl, a sorbent tube where the 
volatiles are trapped. J\ftet· the pu,·ge is completed, the trap 
is heatP.d and back flushed ,d ti, gas to des orb the volatiles 
into a ch1·0111atographic system. /\ temperature program is used 
in Lhe GC s,vstem to separate Lhre volatiles before detection 
wi Lh a pl10Loiu11.i zati.011 deLr:cLot' n11d 1:.liPn an halide-specific 
dPL<'cLur (llalJ). 
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3.0 INTERFERENCES 


3, 1 Impurities in the purge gas a11d oi·ganic compounds out-gasing 
from the plumbing ahead of the trap may cause contamination 
problems. Tl1e analytical syslem must be demonstrated to be 
free from contamiuat.ion by running method blanks under the 
cot1fii.Lion of n11:1lysis. 


3, 2 Snmples can hr, contnmi t1ntcd by diffusion of volatile organics 
through the septum seal in to the sample (i.e., freons and 
methylene chloride). A trip blank, prepared with organic free 
water and carried Lo the site with the sample vials, is used 
to check for this contamination, 


3,3 Cross contamination from high level samples can also occur. 
The sample syr·inge and the pui·ging device are rinsed at least 
tt._r.i.ce with organic free 1,,•ater. The purging device is also 
pla,:ed in 1111 oven ( < 110° C) fot· greater than one hour, 


3,4 The lamp window on t.he photoio11izatio11 detector will have to 
be cleaned occasionaliy because of a film buildup that reduces 
sensitivity, 


4.0 APPARATUS AND MATERIALS 


4, l 40 ml vlal. with tef.l.011-faced silicone septum, pre-cleaned, 


4,2 Purge and Trap Device 


Envir:ochem 810 -- sample concentrator (5 m.l Fritted Disc 
Sparger), Tekmar model ALS n,,tomatic laboratory sample, 


4.3 Gas Chromatograph 


4,4 


Tracor !i'10 Gas Ch 1·011Hl togrupli 
1000 11:,.ll. Eleclrolytic Condur.ti.vity Detector 
Tracor 703 Pllotoionization DetecLot· 
IBM PC XT w/Maxima 820 Software 


Columns 


Rest.el, RTX Vo.l.aliles, 30 m, 0.32mm ID 


4.5 Syringes 


5 ml. gas tight «ith Juet·loch tip 
Micro syringes - 10, 25, 100 ul and 1.0, 2.5 mL 
Two way syringe nilve with luet· shut-off valve 


9120097 
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STOCK PREPARATION 


5, I S t.ocl, s tamlard solutions are p1·epa1:ecl in methyl alcohol, 
Place abou l. 9. 8 ml of methyl alcohol in to a 10 ml ground glass 
stoppered volumetric fl.as!,. Allow the flask to stand 
unsl.opper·ed for about 10 minul:es or until all alcohol-wetted 
swt·faces have dt·ied, Weigh I.he flask to the nearest O, l mg, 
Using a 100 ul syri.nge, imm.,diately atlcl 2 drops or more of 
assa.r,·~tl 1·1~f{~1·,!111;e mal.1-:eial Ln the f'Jusl{, then reweigh. Be. 
s11r,., lhnl 11,e drops f"al I di1·i,.,lly into the alcohol without 
contacl.in.{; th,~ neck or the flask. 


5.2 Reh·eigh, dilute to vo.lumc, sl.opper, then mix by inverting the 
flask sevel'al times, Calculate the concentration in 
micrograms per micro.l.i ter from the net gain in weight, 


5.3 Store stocl1 sta11dar·ds at 4° C. P,·epar·e fresh standards weel<ly 
for the six gases and 2-chl.oroef..hylvinyl ether, All other 
standards must be replaced eaeh month. Label standards with 
the date prepared an<! an expiration date, 


CALIBRATION 


6.1 Standards are made Ltp i11 !Oil 1uL volurnetric flasks by 
delivering a lrno,m concentration into 100 mL of HzO, 


6.2 By injecting secondar,\' d.iluti.011 standards, establish the 
linear range of the analyticn.l system for each compound, 


6,3 Alcoholic standartls should be n1piclly injected into the 
expanded an,a of the fill.eel vol11111ett·ic flask. Remove the 
needle as fast as possible afLe1· .injection. Mix aqueous 
standards by i.nverti 11g the flask three times only, Discard 
the contents contained in tl1<, neck of the flask, Fill the 
sample s;-t·inge from the sl.andard solution in the expanded,. 
area of 1.1,e flasl,. 


6.4 The gas chromal:ogi·aplt is cal.ibrated by preparing standards at 
a minimum of.3 conce11l:ratio11 .levels (1.6 ppb, 8.0 ppb, 20,0 


G.5 


ppl,), One of 1:he conce11ti·ations should be near the method 
del..r!cl:io11 limit or quautjtatjo11 limit and the other 
conce11traLions should define the 1<orking range of the method, 


6.4.1 Prepare a cali.bratio11 c11rve for each compound or, if 
tlte ral: io of r1esJH111se Lo amount .injected (calibration 
faetor· J is constant ove,r the "'orking range ( less than 
Ill% relaLiv<a standnrtl devi.atinn), linearity through the 
or.i,~in can be assumed and the average calibration 
facl~r>r car1 be usc~d i11 p.l.ar:e of a calibration curve. 


Jf I.he response for !.111) pr~ah::.. of' interest exceed the worl{ing 
r:u,_q~ of Lhe systr~m di 1111'.P. U1P RnmplP. and reflnalyze. 
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7.0 QUALITY CONTROL 


7 .1 Before p1·ocessi.11g any samples the anaJ.yst should demonstrate 
through the analysis of n method blank that all glassware and 
rP.agents arP. free from contamination. A Method Blank is DI 
water passed lhz-c,ugh carbon fill.ration on the day of analysis. 


7.2 Sample vials are di.st1·ibuted b,v the lab in sets of three. 
Three vials per sight. laboratory DI/carbon filtered water to 
be usi,d as trip blanks. The other set of three- vials are to 
he filled with sample as described in 8.2 below. The· extra 
sample vi.a ls are used when bt"cakage occurs or when additional 
sa,nple is required. Total 110. of vials= (number of wells x 
3) + 3 ( trip blnnlrn). 


7.3 Tlie calib1·aLion curve is tl,en checked by analyzing a QC 
s landard of al 1 compounds. QC samples are obtained from Ultra 
Scientific, !lope, Rhoe.le Island (401) 828-9400. 


7. 4 Laboratory rep] icates are analy?:ed to monitor the precision 
of the analysis. Th.is is done 011 10% of all samples. 


7.5 Spike and analyze a minimum of 10% of all samples to monitor 
continuing laboratory performance and matrix effects. Spikes 
are done by addjng 10 uL of l:he QC sample (from 7.2 above) to 
5 mL of sample. 


7. 6 If thP. rr,covet'Y for a particu l.ar parameter does not fall 
,;ithin the control limits for met.hod performance, the results 
repot·ted for that parameter in all samples pt·ocessed as part 
of the same set must be labc led as suspect. The control 
lim.its for most compo11ntls are 70 - 120 % recovery. 


7.7 The resolution and sensitivjty of the system for each sample 
is checlu,d hy injecting 10 ul into the 5 ml sample syringe of 
a mixed standard of P-dich.loroLoluene, P-difluorobenzene or 
fluorobP.n7.ene, each hav.i.ng a c·onceritration of approximately 
2 ng/u.l. This is the internal standard. 


7. 8 EPI\ QC s tandanls and semi-annual EPJ\ Performance Evaluation 
Samples are used to evnlunLe the p<:!rf_'ormance of system 
in t~rms of accuracy und precisi.011, 


7.9 Sensit.ivil.;v changes will occ11r w.ilh aging lamps or when 
replacing lamps in the PID. Rrecalibr·ati.on of standards will 
he needed in l.hese cases. 
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8,0 SAMPLE COLLECTION 


8. 1 Samples a re co.l l ected in the ,10 ml sample vials. Vials are 
purchased pre-eleanetl b3' EPA protocol, They are filled so that 
no air bubbles pass through the sample as the bottle is being 
filled. Tl1e bottle is sealed so tl,at no air bubbles are 
t1.·npped i II i L. 


8.2 Th,, sampl"s 11111st. b,-, n,ft"igt>r·ated from the_ time of collection. 
1r t.l1c: samp.le cnnt.cl.ln.s free ot· combined chlorine, add sodium 
l.l1i.us11lfat., p1·,_,sr,rvativc (2.:i to 3 mg/<10 ml) to the empty 
bol:Ues -- fill samp.le just to overflowing. Seal the bottle 
and shalce for one 111i1111te. Samples preserved ivith Sodium 
Thiosulfat.e are nnal;·zed i,il.hin 7 days of sampling, 


8.3 For 14 day holding ti.mes 011 aromatic compounds, adjust the pH 
or Lhe samples to< 2 by adding one drcip of 1:1 HCl for each 
20 ml. of sample volume; or put 4 drops of cone. HCl in vial 
before sh.i pping out. Seal the vial and shake vigorously for 
or1e n1i.r111te. S0diu111 Tl1iosulfate preservation is not necessary 
on sum pl es preserved 1,i th IICl. 


8.4 All samples should br, analy:c,,d withln 14 days of collection. 


9,0 ANALYSIS 


9.1 Gasses (end of lable II) are dctennined when present above 2,0 
ug/L or i,hen specifically requested. 


9.2 The samples a,·e loaded into the purgi.ng device in the 
follo1-1ing manner: 


9.1.1 Remove the plungers from two 5 ml syringes and attach 
a closed syrjnge valve to cc,ch. 


9. 1. 2 O,·er a wnste container open the sample bottle and 
car·efully pour the sample into one of the syringe 
bnrrels until it overflows. Replace the syringe 
plunger and compress the sample. Open the syringe 
valve and vent any residua.I. air i,l,ile adjusting the 
volume lo 5.0 1111. Close Lhe valve, 


9. 1. J Fo1· e,·.,rr sample, fi l.l the second syringe in an 
identical mat11H'~r. This syringe is reserved for a 
dupl ica l.c ana l.\·s is. 


9,J.,I Into lhe syringe from step 9.l.3 inject 10 ul of the 
mixed inl.ct·nal standard. Attach the syringe valve on 
t.he purging devi.ce and inject the sample into the 
purging chamber. 


'._•:/:0094 
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' ·' 9.3 Trap Construct.ion 


9,2.1 Medium/Larae Dore: 1) Glass Beads 
2) Tenex-TA 
3) Ambersorb EX-340 


9.~.2 Small Bore: l) Tenex - TA 


9,4 Trap Condltions 


2) Silica Gel 
3) Ambersorb 
11) Charcoal 


- Purge 12 minutes (40 cc/min. helium at 60 psi) 
- Dry Ti1ne 9 minutes 
- Desorb 3 minutes at least 180°C 


9,5 Gas Chromatography Conditions 


9,4.1. Detectors 


9.4.l.1 llall C'onduclivity Detector 


- Detector temperature 250°C 
- Reactor temperature 850°c 
- Solvent flo1'1 (normal propanol) 0.5 cc/min. 
- !lJ•drogen flow 25 cc/min. 


9,4.1.2 Photoionization Detector 


9.4.2 Column: 


9 . ,1 . 2. 1 


- 10.0 eV lamp 
- Detector temperature 250°C 


Restek, RTx Volatiles (capillary) 
30,".,0.32 "''" TD (CrossbondedIB Phenylmethyl 
polysiloxane optimized for volatile organic 
pollutants in EPA method 624) 
Column floH 2 ml/min 


Oven Program 


Volatile Oq(anic Compounds (See Table I) 
1. Hohl ini Lial' Lcmpera.ture 35°C for 12 min 
2. Hamp 5°/min unLil. the temperature reaches 150°C 
3. llold final temperature 150°C·for 4 min 


Gasses (See Table II) 
l, llold initial temperature o0c for 12 min 
2. Ramp 6.5°/min unl.il temperature reaches 150°C. 
3 ,' llold final temperature 150°C for 4 min 
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9.6 Organic Free Water 
This is prepared by pnssi111-( DI wnter through activated 
charcoal filter. 


10.0 CALCULATIONS 


10. 1 Determine the concentration of individual compounds 
nccordi11g to tlie forn1ula: 


C'n11cenL1·ation in ug/1, = Rx X + b 


Where R = Peak Area 
X = Slope of Lin. !leg. Equation 
b = y intercept of Lin. !leg. Equation 


I11tergration and calculations are performed by the Maxima 
data systems. 


10.1.1 Determi.ne,the sample concentration using the 
response factor (!IF). 
Internal Standard Method may be used to adjust for 
system va1·iations, 


Concentration (ug.L) = (As) 
(Ais) 


Where As = Response (area) 
be measured. 


Ais = I?espo11se (aeea) 
standard. 


(Cis) 
(RF) 


for the 


for the 


parameter to 


internal 


Cis = ConCP,ntration of the internal standard 


!IF= (As) (Cis) 
(1\i.s) (Cs)\ 


Where Cs = conce11tratio11 of the parameter to be 
measured. 


10.2 Calculate recoveries according to the formula: 


I % Recovery= 100 (A-0)/T 


I 
I 
I 


• 


Where A= Determi11r'd concentration after spiking. 
B = Background (Original) concentration. 
T = True value of l,l1e spiJ,e. 


{.) .• r...., -' ,,, · uo 9? 
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,_T,.,A.s,B,cL'-"E'----"J---':'---_V,:_.:'O,clcc''c.c\1,_'-=-l-'--'L-"'E'---"O'-"R"'(,,_,_'A_,_,N,_Ic.,Cc.,S,,__',_I',,_E"'-S"'-T-'-'ED ,,_U""S-=-I_,_,N_,_,G'-----'-P-"U,_,.R,_,G,__,'E"--• _,A_,,N"-'D"---T-'-'-'R'--'A.,_P-'"'M'-"E'--'T'-'H'-'O=D 


COMPOUND 
Methylene Chloride 
Tr ich lor·o fl uo rome t.h1.tne 
Allyl Chloride 
1, l-Dichlo1·oeLho110 
l,l-Dichloroclha110 
T 1· ans - I , 2 - D , c I i.l. o 1 ·" •,, LI"' 11" 
Cjs-.1, 2-Dicli.loror!Lhene 
Chloroform 
1 , 1 , 2 -Tri ch 1 "1· o tr i flu o 1· e ti I nuc 
1, 2-Dichlo1·oet.ha11c 
Dibromometha11e 
1, 1, I -Tr ichloroe tha11e 
Carbou Tetracl,.lori de 
Bromodichloromethane 
2,3-Dichloro-1-properte 
l,2-Dichl0ropropa11e 
l,l-Dicl1loro-l-Propene 
Cis-l,3-Dicl1loro-l-Propene 
1,1,2-Trichloroethene 
1,3-Dichloropropane 
Chlorodibromomethane 
1,1,2-Trichloroethane 
Trans - 1 , 3 - Di ch 1 o 1· o - I - Prop en e 
1,2-Dibromoethane 
2-Chloroethylvinyl Ethe1· 
Bromoform 
1,1,l,2-Tectracl1loroetl1a11e 
1,2,3-Trichloropropane 
1,1,2,2-Tetracl1loroethane 
1,1,2,2-Tetrachloroethene 
Chlorobenzene 
Acetone 


· Tetrahydrofuran 
Methyl Ethyl Ketone 
Benzene 
Methyl Isobutyl Keto11e 
Toluene 


· Ethylbenzene 
Cumene 
M-xylene 
P-xylene 
0-xylene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobc11ze11e 
Ethyl Ether 
INTERNAL STAN!)ARDS 
P-ChlorotolueJ1e 
Fluorobenzenf'! 


RETENTION METHOD DETECTION 
TIME (~IIN) LIMIT (UG/L) 


8.2 1.4 
5.5 0.9 
8.0 
G.9 


IO. 7 
9.:J 


J 3 . 5 
I •I. 2 
6.7 


I 7 . :1 
26.7 
15.9 
I 7 . 0 
20.9 
20. •1 
20.0 
16.6 
22 .8 
24.7 
25.3 
26.2 
2 4 • 7 
211. 2 
2G.7 
22.0 
3 CJ. 7 
28.3 
31. 7 
31. 3 
31. 3 
27.4 


6.G 
I 5 . 2 
12.9 
1 7. ,1 
22.4 
23.8 
28. I 
30.9 
28. •I 
28.4 
29.9 
36.2 
34.6 
34.8 
6.2 


32.7 
I R • ~ 


1.3 
0.2 
0.3 
0.8 
1.0 


I. 3 
1.0 
1.1 
0.4 
0.7 
0.2 
0.1 
1.0 
0.5 
0.4 
0.2 
0.4 
0.3 
0.2 
1.0 


0.4 
0.2 
0.2 
0.4 
0.5 
0.3 


10.4 
6.0 
3.5 
2.0 
!. 5 
2.0 
1. 5 
1.5 
1.0 
1.0 
0.5 
0.4 
0.6 
0.4 
1.6 
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TABLE II: VOLATILE ORGANIC GASSES TESTED USING PURGE AND TRAP METHOD 


COMPOUND 


Chloromethane 
Vinyl Chloride 
Bromomethane 
Chlo roe thane 
Dichlorodifluorometl1ane 
Dichlorofluoromethane 


RETENTION 
TIME (MIN) 


5,5 
6,3 
9.4 


10.G 
4,2 


1 2 • 7 


METHOD DETECTION 
LIMIT (UG/L) * 


2.0 
2.0 
2.0 
2.0 
2.0 


*=At.present the lab has not deterrnlned MDLs for these compounds, 
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TJ\IJLE III 


Parameter 


Calibration And QC Acceptance Criteria-HALL 


Concent.-ation in QC Check Sample 


Ch lo roe thane ............................... . 
Trichlorofluo.-ometl1a11e ..................... . 
1,1 Dichloroelhylene ....................... . 
Methylene Chloride ......................... . 
trans- 1,2 Dichlot·or,f.hyJene ................ . 
1, l D ichJoroethane ......................... . 
Ch.loniform ................................. . 
1, 1, 1 Trichloroethane., ...... , ............. . 
Carbon Tetrach l.or ide ....................... . 
l, 2 Dichloroet.hane ......... , ............ , .. . 
Tri chloroe thyl ene ... , ... , ... , .............. . 
1, 2 Dichloropropane ........................ . 
Bromodichl orome thane ....................... . 
cis-1,3 Dicl1loropropene .................... . 
1, 1, 2 Trichloroethane ..............•........ 
Tetrachloroe thylene ........................ . 
Chlorodibromometl1ane ........... , ........... . 
Chlorobenzene .............................. . 
Bromoform .................................. . 
l, 1, 2, 2 Tetrachloroetha11e., ......... , ...... . 
1, 3 Dichlorobenzene ....... , .. , .... , ..... ,, .. 
1, 4 Dichlorobenzene ........................ . 
1, 2 Dichlorobenzene ........................ . 


15,4-24,6 
13,3-26.7 
12,6-27.4 
15,5-24.5 
12,8-27,2 
16,8-23.2 
15,0-25.0 
14,2-25,8 
13.7-26.3 
11,3-25.7 
15,4-24.6 
14,8-25,2 
15,2-24,8 
12,8-27,2 
15,7-24,3 
14,0-26.0 
13,1-26,9 
1,1,4-25.6 
11.7-25.3 
9,8-30.2 
9.9-30.l 


13.9-26,l 
14,0-26,0 


Calibration And QC Acceptance Criteria - PID * 


1, l Dichloroethylene ....................... . 
Trans- 1,2 Dichloroethylene,., .......... , .. . 
Benzene ....... ,., .......................... . 
Tr ichloroe thy lene .......................... . 
2-Chloroethyl\'inyl ether ................... . 
cis-1, 3 Dichloropropene .................... . 
Toluene .................................... . 
trans-1,3 Dichloropropene .................. . 
Tetrachloroetl,ylene ........................ . 
Chlorobenzene .............................. . 
Ethyl Benzene .............................. . 
l, 3 Dichlorohenzene ........................ . 
1, 4 Dichlorobe11zene ........................ . 
1,2 Dichlorobenzene ............ , ........ , .. . 


12,6-27.4 
12.8-27.2 
15.4-24.6 
15.4-24.6 
12.0-28.0 
12.8-27.2 
1s.s-2,1.s 
12.8-27.2 
11.0-26.0 
14.4-25.6 
12.6-27.4 
9.9-30.1 


13,9-26.l 
1'1.0-26.0 


NOTE: This dal.n is from the Federal Register, Vol. 49 No 209, 1984, p. 
34, table 2, Calibration and QC' J\cceptance Criteria - Method 601 
& 602. 
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MVTL Method# A-81023 


ARSENIC 


Method 206.2 (Atomic Absorption, furnace technique) 


Optimum Concentrntion Range: 5-100 ug/ l 
Detection Limit: l ug/ l 


Preparation of Standard Solution 


STORET NO. Total 01002 
Dissolved 01000 


Suspended 01001 


I. Stock solution: Dissolve l.320 g of arsenic trioxide, As,O, (analytical reagent grade) in 
100 ml of deionized distilled water containing 4 g Na OH. Acidify the solution with 20 ml 
cone. HN01 and dilute to I liter. l ml= l mg As (1000 mg/!). 


2. . Nickel Nitrate Solution, 5%: Dissolve 24.780 g of ACS reagent grade Ni(N0,),-6H,O in 
deionized distilled water and make up to I 00ml. 


3. Nickel Nitrate Solution, I%: Dilute 20 ml of the 5% nickel nitrate to 100 ml with 
deionized distilled water. 


4. Working Arsenic Solution: Prepare dilutions of the stock solution to be used as 
calibration standards at the time of analysis. Withdraw appropriate aliquot~ of the stock 
solution, add l ml of cone. HNO,, 2ml of 30% H 20 2 and 2ml of the 5% nickel nitrate 
solution. Dilute to 100 ml with deionized distilled water. 


Sample Preservation 
l. For sample handling and preservation, see part 4.1 of the Atomic Absorption Methods 


section of this manual. 


Sample Preparation 
l. Transfer 100 ml of well-mixed sample to a 250 ml Grillin beaker, add 2 ml of 30% H,O, 


and sullicient cone. IINO, to result in an acid concentration of l %(v/v). Heat for I hour 
at 95°C or until the volume is slightly less than 50 rnl. 


2. 


3. 


Cool and bring back to 50 ml with deionized distilled water. 


l'ipet 5 ml of this digested solution into a 10-ml volumetric llask, add I rnl of the 1% 
nickel nitrate solution and dilute to 10 rnl with deionized distilled water. The sample is 
now ready for injection into the furnace. 


Approved for NP DES and SOW A 
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NOTE: If solubilization or digestion is not required, adjust the HNO, concentration of 
the sample to I% (v/v) and add 2 ml of 30%11,0, and 2 ml of 5% nickel nitrate to each 
100 ml of sample. The volume of the calibration standard should be adjusted with 
deionized disiilled water to match the volume change of the sample. 


Instrument Parameters (General) 
I. DryingTime and Temp: 30sec-(25·c. 
2. Ashing Time and Temp:'30 sec-I 1oo·c. 
3. Atomizing Time and Temp: IO sec-27oo·c. 
4. Purge Gas Atmosphere: Argon 
5. Wavelength: 193.7 nm 
6. Other operating parameters should be set as specified by the particular instrument 


manufacturer. 


· Analysis Procedure 


Notes 


I. For the analysis procedure and the calculation, see "Furnace Procedure" part 9.3 oft.he 
. Atomic Absorption Methods section of this manual. 


I. The above concentration values and instrument conditions are for a Perkin-Elmer HGA-
2100. based on the use of a 20 ul injection, purge gas interrupt and non-pyrolytic 
graphite. Smaller size furnace devices or those employing faster rates of atomization can 
be operated using lower atomization temperatures for shorter time periods than the 
above recommended settings. 


2. The use of background correction is recommended. 
3. For every sample matri,, analyzed, verification is necessary to determine that method of 


standard addition is not required (see part 5.2.1 of the Atomic Absorption Methods 
section of this manual). 


4. If method of standard addition is required, follow the procedure given earlier in part 8.5 
of the Atomic Absorption Methods section of this manual. 


5. For quality control requirements and optional recommendations for use in drinking 
water analyses, see part 10 of the Atomic Absorption Methods section of this manual. 


6. Data to be entered into STORET must be reported as ug/1. 


" Precision and Accuracy 
I. In a single laboratory (EMSL), using a mixed industrial-domestic waste effiuent 


containing 15 ug/1 and spiked with concentrations of 2, IO and 25 ug/1, recoveries of 
85%, 90% and 88% were obtained respectively. The relative standard deviation at these 
concentrations levels were ± 8.8%, tls.2%, ±5.4% and ±8.7%, respectively. 


2. In a single laboratory (EMSL), using Cincinnati, Ohio tap water spiked at concentrations 
of 20, 50 and 100 ug As/I, the standard deviations were ±0.7, ±I.I and ±1.6 
respectively. Recoveries at these levels were 105%, 106% and IOI%, respectively. 
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MVTL Method #C-05023 


CADMIUM 


Method 213.1 (Atomic Absorption, direct aspiration) 


SIORET NO. Total 01027 
Dissolved 01025 


Suspended 01026 


Optimum Concentration Range: 0.05-2 mg/I using a wavelength of228.8 nm 
Sensitivity: 0.025 mg/I 
Detection Limit: 0.005 mg/I 


Preparation or Standard Solution 
I. Stock Solution: Carefully weigh 2.282 g of cadmium sulfate (3CdS0,•8H,O, analytical 


rt'agem grade) and dissolve in deionized distilled water make up to I liter with 
deionized distillt'd water. I ml= I mg Cd (IOOO mg/I). 


2. Prepare dilutions of the stock solution to be used as calibration standards at the time of 
analysis. The calib~tion standards should be prepared using the same type of acid and at 
the same concentration as will result in the sample to be analyzed either directly or after 
processing. 


Sample Presenatlon 
I. For sample handling and preservation, see part 4.1 of the Atomic Absorption Methods 


section-of this manual. 


Sample Preparation 
I. The procedures for preparlition · of the sample as given in parts 4.1.1 thr~ugh 4.1.4 of the 


Atomic Absorption Methods section of this manual have been found to be satisfactory. 


Instrumental Parameters (General) 
I. Cadmium hollow cathode lamp 
2. Wavelength: 228.8 nm 
3. Fuel: Acetylene 
4. Oxidant: Air 
5. Type offlame: Oxidizing 


Analysis Procedure 
I. For analysis procedure and calculation, sec "Direct Aspiration", part 9.1 of the Atomic 


Absorption Methods section of this manual. 


Approved for NPDES and SDW A 
Issued 1971 
Editorial revision 197 4 
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Notes 
I. For levels of cadmium below 20 ug/1, either the Special Extraction Procedure given in 


Part 9.2 of the Atomic Absorption methods section as the furnace technique, Method 
213.2 is recommended. 


2. 
3. 


Data to be entered into Sf0RET must be reported as,ug/ 1. 
For quality control requirements and optional recommendations for use in drinking 
water analyses, see part 10 of the Atomic Absorption Methods section of this manual. 


Precision and Accuracy 
I. An interlaboratory study on trace metal analyses by atomic absorptioll ,;,ns r,n,,ductt:d by 


the Quality Assurance and Laboratory Evaluation Branch of i::M~L. ~ix synthetic 
concentrates containing varying levels of aluminum, cadmium, chromium, copper, iron, 
manganese, lead and zinc were added lo natural water samples. The statistical results for 
cadmium were as follows: 


Standard 
Number True Values Mean Value Dcviatiryn Ar,·nral"'y as 


of Labs ug/liter ug/liter ug/liter cro Bias 


74 71 70 2( -2.2 
73 78 74 iJ .":. ! 
63 (4 16.8 11.0 l':1.8 
68 (8 18.3 10.3 1.9 


" 1.4 3.3 5.0 135 
51 2.8 2.9 2.8 4.7 
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CADMIUM 


Method 213.2 (Atomic Absorption, furnace technique) 


Optimum Concentration Range: 0.5-10 ug/1 
Detection Limit: 0. I ug/1 


Preparation of Standard Solution 


STORET NO. 01027 
Dissolved 01025 


Suspended 01026 


I. Stock solution: Prepare as described under "direct aspiration method'". 
2. Ammonium Phosphate solution (40%): Dissolve 40 grams uf ammonium phosphate, 


(N H,)2111'0,(analytical 1eagen1 grade) in deionized distilled waler and dilute lo IOU ml. 


3. Prepare dilutions of the stock cadmium solution to be used as calibration standards at the 
· time of analysis. To each 100 ml of standard and sample alike add 2.0 ml of the 
· ammonium phosphate solution. The calibration standards should be prepared to contain 
0.5% (v/v) HNO,. " 


Sample Preservntion 
I. For sample handling and preservation, see part 4.1 of the Atomic Absorption Methods 


section of this manual. 


Sample Preparation 
I. Prepare as described under "direct aspiration method'". Sample solutions for analysis 


should contain 0.5% (v/v) HNO,. 


Instrument Parameters (General) 
I. Drying Time and Temp: 30 sec-125"C. 
2. Ashing Time and Temp: 30 sec-500'C. 
3. Atomizing Time and Temp: 10 sec-1900'C. 
4. Purge Gas Atmosphere: Argon 
5. Wavelength: 228.8 nm 
6. Other operating parameters should be set as specified by the particular instrument 


manufacturer. 


Analysis Procedure 
I. For the analysis procedure and the calculation, see "Furnace Procedure" part 9.3 of the 


Atomic Absorption Methods section of this manual. 


Approved for NP DES and SOW A 
Issued 1978 
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Notes 
I. 


2. 
3. 


4. 


5. 


6. 


7. 


The above concentration values and instrument conditions are for a Perkin-Elmer HGA-
2100, based on the use of a 20 ul injection, continuous now purge gas and non-pyrolytic 
graphite. Smaller size rurnace devices or those employing faster rates of atomization can 
be operated using lower atomization t~mperatures for shorter time periods than the 
above recommended settings. 
The use of background correction is recommended. 
Contamination from the work area is critical in cadmium analysis. Use of pipet tips 
which are free o[ cadmium is o[ particular importance. (See part 5.2.9 o[ the Atomic 
Absorption Methods section of this manual.) 


For every sample matrix analyzed, verification is necessary to determine that method of 
standard addition is not required (see part 5.2.1 of the Atomic Absorption Methods 
section of this manual). 


If method of standard addition is required, follow the procedure given earlier in part 8.5 
of the Atomic Absorption Methods section of this manual. 
For quality .control requirements and optional recommendations for use in drinking 
water analyses, see part IO of the Atomic Absorption Methods section of this manual. 
Data to be entered into STORET must be reported as ug/1. 


Precision aitd Accuracy 
. '' 


I. In a single laboratory (EMSL), using Cincinnati, Ohio tap water spiked at concentrations 
of 2.5, 5.0 and 10.0 ug Cd/I, the standard deviations were tO.IO, t0.16 and t0.33, 
respectively .. Recoveries al these levels were 96%, 99% and 98%, respectively .. 
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MVTL Method# C-10023 


CALCIUl\-1 


Method 215.1 (Atomic Absorption, direct aspiration) 


STORET NO. Total 00916 
Dissolved 00915 


Optimum Concentration Range: . 0.2-7 mg/I using a wavelength of 422.7 nm 
Sensitivity: 0.08 mg/ I 
Detection Limit: 0.0 I ~g/ I 


Preparation of Standard Solution 
l. Stock Solution: Suspend l.250 g ofCaCO, (analytical reagent grade), dried at ISO"C for I 


hour before weighing, in deionized distilled water and dissolve cautiously with a 
minimum of dilute HCI. Dilute to 1000 ml with deionized distilled water. l ml = 0.5 
mg Ca (500 mg/I). 


2. Lanthanum chloride solution: Dissolve 29 g of La,O,, slowly and in small portions, in 
250 ml cone. HCI (Caution: Reaction is violent) and dilute to 500 ml with deionized 
distilled water. 


.3. Prepare dilutions of the stock calcium solutions to be used as calibration standards at the 
time of analysis. To each 10 ml volume of calibration standard and sample alike add l.O 
ml of the lanthanum chloride solution, i.e., 20 ml of standard or sample +-2 ml LaCI, = 
22 ml. 


Sample Presenatlon 
l. For sample handling and preservation, see part 4.1 of the Atomic Absorption Methods 


section of this manual. 


Sample Preparation 


l. For the analysis of total calcium in domestic and industrial effiuents, the procedures for 
the determination of total metals as given in parts 4.1.3 and 4.1.4 of the Atomic 
Absorption Methods section of this manual have been found to be satisfactory. 


2. For ambient waters, a representative aliquot of a well-mixed sample may be used directly 
for analysis. If suspended solids are present in sufficient amounts to clog the nebulizer, 
the sample may be allowed to settle and the supernatant liquid analyzed directly. 


Instrumental Parameten (General) 
l. Calcium hollow cathode lamp 
2. Wavelength: 422.7 nm 


Approved for NPDES 
Issued 1971 
Editorial revision 1974 
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5. 


Fuel: Acetylene 


(hidant: Air 
Type of name: Reducing 


Analysis Procedure 
I. For analysis procedure and calculation, see "Direct Aspiration", part 9.1 of the Atomic 


Absorption Methods section of this manual. 


Notes 
I. 


2. 


3. 


4. 
5. 
6. 


Phosphate, sulfate and aluminum interfere but are masked by the addition of lanthanum. 
Since low calcium values result if the pH of the sample is above 7, both standards and 
samples are prepared in dilute hydrochloric acid solution. Concentrations of magnesium 
greater than 1000 mg/I also cause lbw calcium values. Concentrations ofup to 500 mg/I 
each of sodium, potassium and nitrate cause no interference. 
Anionic chemical interferences can be expected if lanthanum is not used in samples and 


standards. 
The nitrous oxide-acetylene name will provide two to five times greater sensitivity and 
freedom from chemical interferences. Ionization interferences should be controlled by 
adding a large amount of alkali to the sample and standards. The analysis appears to be 
free from chemical suppressions in the nitrous oxide-acetylene flame. {Atomic 


Absorption Newsletter!_~. 29 [ l 975)). 
The 239.9 nm line may also be us.ed. This line has a relative sensitivity of 120. 
Data to be entered intoSTORET must be reported as mg/I. 
The EDT A titrimetric method may also be used (Standard Methods, I.4th Edition, p 


189). 


Precision and Accuracy 
I. In a single laboratory (EMSL), using distilled water spiked at concentrations of9.0 and 


36 mgCa/1, the standard deviations were t0.3 and t0.6, respectively. Recoveries. at 


both these levels were 99%. 
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MVTL METHOD NUMBER C78023 


PARAMETER: Conductance 


SCOPE AND APPLICATION 


1.1 This method is applicable to drinking, surface, domestic and 
industrial wastes, 


METHOD SUMMARY 


2,1 The specific conductan6e of a sample is measured by use of a 
self-contained conductivity meter, Wheatstone bridge-type, 


2.2 Samples are preferable analyzed at 2 5D C, If no td 
corrections are made and results reported at 25 


COMMENTS 


temperature 
c. 


3.1 Instrument must be standardized with KCl solution before daily 
use. 


3.2 Conductivity cell must be kept clean. 


3,3 Field measurements with comparable instruments are reliable. 


3.4 Temperature variations and corrections represe11t tl1e largest 
source of potential error. 


3,5 Do not filter samples prior to analysis. 


SAMPLE HANDLING AND PRESERVATION 


4.1 Analyses 6an be performed either in the field or laboratory. 


4.2 If analysis is not completed witl1in 24 hours of sample 
collection, sample shruld be filtered througl, a 0.45 micron 
filter and stored at 4 C, Filter and apparatus must be washed 
with l1igh quality distilled water and prerinsed with sample 
before use. 


APPARATUS 


5.1 Conductivity bridge, range 1 to 1000 umho per 9entimeter, 


5.2 Conductivity cell, cell constant 1.0 or micro dipping type 
cell wit!, 1.0 constant. YSI #3103 or equivalent. 
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Apparatus, (cont.) 


5.3 Thermomete~ 


REAGENTS 


C78023 
Page 2 of 3 


6.1 Standard potassium chloride solutions, 0.01 M: Dissolve 0.7456 
gm of pre-dried (2 hour at l050 C) KCl in distilled water and 
dilute to 1 liter at 25°c. 


CELL CALIBRATION 


7.1 The analyst should use the standard potassium chloride 
solution (6.1) and the table below to check the accuracy of 
the cell constant and conductivity bridge. 


Conductivity 0.01 m KCl 


o C 


· PROCEDURE 


21 
22 
23 
24 
25 
26 
27 
28 


Micromhos/cm 


1305 
1332 
1359 
1386 
1413 
1441 
1468 
1496 


8.1 Follow tl1e direction of the manufacturer for the operation of 
the instrument. 


8.2 Allow samples to come to room temperature (23 to 27° C), if 
possible. 


8. 3 De termi ue the temperature of samples within O. 5° C. If the 
temperature of the samples is 25° C, make temperature 
correction in accordance with tl1e instruction in Section 9 to 
convert reading to 25°. 
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CALCULATION 


C78023 
Page 3 of 3 


·9,1 These temperature corrections are based on the standard KCl 
solution. 


9,1.1 If the temperature of the sample is below 25° C, add 2% 
of the reading per degree. 


9. 1. 2 If the temperature is above 25° C, subtract 2% of the 
reading per degree. 


9.2 Report results as Specific Couductnnce, umhos/cm at 25°. 


9,3 Corrected Conductance: 
Conductar1ce Rend+ ([25 - Room Temp] x 0.02) 


PRECISION AND ACCURACY 


10.1 Forty-or1e analysts in 17 laboratories analyzed six synthetic 
water samples containing increments of inorg~nic salts, with 
the following results: 


Increment as 
Specific Conductance 


100 
106 
808 
848 


1640 
1710 


'' 


Precision as 
Standard Deviation 


7,55 
8. 14 


6 6. 1 
79.6 


106 
119 


Accuracy as 
Bias, Bias, 
% umhos/cm 


===== ----------------
-2.02 - 2.0 
-0.76 - 0.8 
-3.63 - 29.3 
-4.54 - 38.5 
-5.36 - 87,9 
-5.08 - 86.9 


(FWPCA Method Study 1, Mineral and Physical Analyses.) 


SOURCES 


Annual Book of ASTM Standards Part 31, ''Water," Standard D1125-64, 
p. 120 ( 1976). 


Standard Methods for the Examination of Water and Wastewater, 14th 
Edition, p. 71, Method 205 (1975). 


Instruction Manual for YSI Model 31 Conductivity Bridge. 


Peden, M.E. and Skowron, "Ionic 
Samples,'' Atmospl1eric environment, 


Stability 
Vol. 12, p. 


of Precepitation 
2343,-2344, 1978, 
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QuikChem Method No. 10-117-07-1-B 


Chloride, 01-
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MATRIX: Potable and surface water.s, domestic and industrial-· 
waste waters, saline wateri' 


RANGE: 1 to 100 mg cl-/L 


THROUGHPUT: 120 samples/h; 30 s/sample 


PRINCIPLE: Chloride reacts with mercuric thiocyanate to form a 
strong, covalent complex which displaces thiocyanate. The free 
thiocyanate so produced reacts with aqueous iron(III) to produce 
the red hexacyanoferrate(III) or ferricyanide ion. This ion 
absorbs strongly at 480 nm. The calibration curve is non-linear. 


INTERFERENCES: Interferents belong to two classes: 


1. Substances which reduce iron(III) to iron(II) and mercury(III) 
·to mercury(!!). (e.g. sulfite, tl,iosulfate), 


2. Other halides which also form strong complexes with mercuric 
ion (e.g. Br-, I-). 


If any question of interferences arise, calibratio11 curves should 
be prepared in water and in the suspected interfering matrix. If 
·the two curves differ significantly, then there is interference, 
and the standards must be prepared in the interfering matrix 
instead of ·in water. 


SAMPLE PRESERV/\TION: Collect samples in polyethylene bottles. 
Chemical preservation is not required. /\ maximum holding time of 
28 days has been proposed by the USEPA. 


REAGENT PREPARATION RECIPES: 


All solutions should be made using deionized (10 megohm) water. 


1. Combined Color Reagent 


This may be purchased from Fisher Scientific: Fisher Diagnostics 
Chloride Color Reagent CS 298-4 in 4 L bottles. Or it can be 
prepared as below: 


A. Stock Mercuric Thiocyanate Solution 


In a 1 L volumetric flask, dissolve 4.17 g of mercuric 
thiocyanate (Ilg(SCN) 2 ) in about 500 mL of methanol. Dilute to 
the mark with methanol and invert three times. CAUTIO!I: Mercury 
is a very toxic metal. Wear gloves! 


B. Stock Ferric Nitrate Reagent, 0.5 M 


In a 1 L volumetric flask, dissolve 202 g of ferric 11itrate 
(Fe(N03 ) 3 ·911 20) in approximately 800 mL of water. /\dd 25 mt of 
cone. nitric acid and dilute to the mark. Invert three times. 


Approved for NPDES and NIPDWR Compliance Monitoring ~i.:.~0076 
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QuikChem Method No. 10-117-07-1-B 
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C ~ombined Color Reagent 


IIn a 500 mL volumetric flask, mix 75 mL of stock mercuric 
thiocyanate solution with 75 mL of stock ferric nitrate reagent 
and dilute to the mark. Invert three times. Vacuum filter 


.through a 0.45 micrometer membrane filter. 


STANDARDS PREPARATION: 


Ii. Stock Standard 1000. mg Cl-/L 


Dry 2 g of primary standard grade sodium chloride (NaCl) 


•
overnight. In a 1 L volumetric flask, dissolve 1,648 g of 
primary grade sodium chloride in about 500 mL water. Dilute to 
the mark and invert three times. 


I 2. Working Standards: Set of Nine 


I 
A subset can be used." 


By Volume: Into nine 250 mL volumetric flasks, pipet 


I 
respectively, 


25.00, 20.00, 15.00, 10.00, 5.00, 2.50, 1.250, 
0.500, and 0.250 mL 


I( the Stock Standard in 1. Dilute to the marks with water and 
1,,vert each three times. This makes 


I 100., 80.0, 60.0, 40.0, 20.0, 10.0, 5.00, 
2.00, and 1.00 mg Cl-/L respectively. 


I By Weight: 
about 


To nine tared 250 mL containers add respectively, 


I 
25, 20, 15, 10, 5, 2.5, 1.25, 
0.500, and 0.250 g 


of the Stock Standard in 1. For each in turn, measure the exact I weight of solution added and divide this weight by 


•• 
0.1, 0.08, 0.06, 0.04, 0.02, 0.01, 0.005, 
0.002, and 0.001, 


respectively. This will, in turn, give you tl1e total weight of 
the diluted solution to be made. Make up each solution to this 


I total weight with water using a wash bottle ·for the last 10 g or_ 
so. Shake before using. This makes 


I 100.0, 80.0, 60.0, 40.0, 20.0, 10.00, 5.00, 
2.00, and 1.00 mg Cl-/L, respectively. 


I 
_f samples often fall within a smaller 
within this smaller range can be added 
smaller range can be dropped. 


I 


range, more standards 
and standards outside tl1is 
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I 
I 
I 
I 
I 
I 


I 
I 
I 
I 
I 
I 
I 
I 
I 


QuikChem Method No, 10-117-07-1-B 
Page 3 


.PPARATUS: Lachat QuikChemAutomated Flow Injection J\nalyzer 
which includes: 


A. Automatic Sampler 


B. Proportioning Pump 


C. Injection Module with a 20 cm o.B mm i.d. sample loop. 


D. Colorimeter 
1. Flow Cell, 10 mm, BO UL 
2. Interference Filter Wavelength, 480 nm 


E. Reaction Module 10-117-07-1-B 


F. Recorder or QuikCalc II Software System 


INJECTION TIMING: 
Pump speed: 35 
Cycle period: 30 s 
Load period: 15 s 
Inject period: 15 s 
Inject to start of peak period: B s 
Inject to end of peak period: 30 s 


·GAIN AND ZERO: 


Gain= 149 X 1 
Zero= 450 


SYSTEM OPERATION: 


A. Inspect modules for proper connections. 


B. Turn on power and all modules, except sampler. 


C. Place reagent feedlines into proper containers. Raise tension 
levers on pump tube cassettes. 


D. Turn on sampler. Pump system until a stable baseline is 
attained. 


E. Set zero on colorimeter, Manually inject a high standard to 
set gain on colorimeter. 


F, Program microprocessor to initial parameters or those 
empirically determined. 


G. Place calibration standards and blank in sample tray in 
descending order of concentration followed by unknowns and check 
standards. 


H. At end of run, place all feedlines in water, flush system and 
pump dry. 


I. Turn off pump, all modules, and release levers on pump tube 
ca,isettes. 


,·, ·, ';(1074 t1 .L ;4 u 
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MVTL Method #C-46023 


CHROMIUM 


Method 218.1 (Atomic Absorption, direct aspiration) 


STORET NO. Total 01034 
Dissolved 01030 


Suspended 01031 


Optimum Concentration Range: 0.5-10 mg/I using a wavelength of357.9 nm 
Sensitivity: · 0.25 mg/ I 
Detection Limit: 0.05 mg/I 


Preparation of Standard Solution 
I. Stock Solution: Dissolve 1.923 g of chromium trioxicle (CrO,, reagent grade) in deionized 


distilled water. When solution is complete, acidify with redistilled HNO, and dilute to I 
liter with deionized distilled water. I ml = I mg Cr (1000 mg/I). 


2. Prepare dilutions of the stock solution to be used as calibration standards at the time of 
analysis. The calibration standards should be prepared using the same type of acid and at 
the same concentration as will result in the sample to be analyzed either directly or after 
processing. 


Sample Preservation 
I. For sample handling and preservation, sec part 4.1 of the Atomic Absorption Methods 


section of this manual. 


Sample Preparation 
I. The procedures for preparation of the sample as given in parts 4.1.1 thru 4.1.4 of the 


Atomic Absorption Methods section of this manual have been found to be satisfactory. 


Instrumental Parameters (General) 
I. Chromium hollow cathode lamp. 
2. Wavelength: 357.9 nm 
3. Fuel: Acetylene 
4. Oxidant: Nitrous oxide 
5. Type of flame: Fuel rich 


Analysis Procedure 
I. · For analysis procedure and calculation, see "Direct Aspiration", part 9.1 of the Atomic 


Absorption Methods section of this manual. 


Approved for NP DES and SOW A 
Issued 1971 
Editorial revision 197 4 and 1978 
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Notes 
I. The following wavelengths may also be used: 


359.3 11m Relative Sensitivity 1.4 
425.4 nm Relative Sensitivity 2 
427.5 nm Relative Sensitivity 3 
428.9 nm Relative Sensitivity 4 


2. The rue! rich air-acetylene flame provides greater sensitivity but is subject to chemical 
and matrix interference from iron, nickel, and other metals. If the analysis is performed 
in a lean flame the interference can be lessened but the sensitivity will also be reduced. 


3. The suppression of both Cr (Ill) and Cr (VI) absorption by most interfering ions in fuel 
rich air-acetylene flames is reportedly controlled by the addition of I% ammonium 
bifluoride in 0.2% sodium sulfate [Talanta 20, 631 (1973)]. A I% oxine solution is also 
reported to be useful. 


4. For levels of chromium between 50 and 200 ug/ I where the air-acetylene flame can not 
be used or for levels below 50 ug/1, either the furnace procedure or the extraction 
procedure is recommended. See Method 2 I 8.2 for the furnace procedure and Method 
218.3 for the chelation-extraction procedure. 


5. For quality control requirements and optional recommendations for use in drinking 
water analyses, see part IO of the Atomic Absorption Methods section of this manual. 


6. Data to be entered into STORET must be reported as ug/1. 


Precision and Accuracy 
I. An interlaboratory study on trace metal analyses by atomic absorption was conducted by 


the Quality Assurance and Laboratory Evaluation Branch of EMSL. Six synthetic 
concentrates containing varying levels of aluminum, cadmium, chromium, copper, iron, 
manganese, lead and zinc were added to natural water samples. The statistical results for 
chromium were as follows: 


Standard 
Number· True Values Mean Value Deviation Accuracy as 
of Labs ug/liter ug/liter ug/liter % Bias 


74 370 353 105 -4.5 
76 407 380 128 -6.5 
72 74 72 29 -3. I 
70 93 84 35 -10.2 
47 7.4 10.2 7.8 37.7 
47 15.0 16.0 9.0 6.8 
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, CHRO!\.HUM 


Method 218.2 (Atomic Absorption, furnace technique) 


Optimum Concentration Range: 5-100 ug/1 
Detection Limit: I ug/1 


Preparation of Standard Solution 


STORET NO. 01034 
Dissolved 01030 


Suspended 01031 


I. Stock solution: Prepare as described under "direct aspiration method". 
2. Calcium Nitrate Solution: Dissolve 11.8 grams of calcium nitrate, Ca(NO,), • 4H,O 


(analytical reagent grade) in deionized distilled water and dilute to 100 ml. I ml = 20 mg 
Ca. 


3. Prepare dilutions of the stock chromium solution to be used as calibration standards at 
the time of analysis. The calibration standards should be prepared to contain 0.5% (v/v) 
HNO,. To ea~h 100 ml of standard and sample alike, add I ml of 30% H,O, and I ml of 
the calcium nitrate solution. 


Sample Preservation 
I. · For sample handling and preservation, see part 4.1 of the Atomic Absorption Methods 


sl'ction ol this ma11u;1I. 


Sample Preparation 
I. Prepare as described under "direct aspiration method". Sample solutions for analysis 


should contain 0.5% v/v HN01. 


Instrument Parameters (General) 
I. Drying Time and Temp: 30 sec-125"C. 
2: Ashing Time and Temp: 30 sec-tooo·c. 
3. Atomizing Time and Temp: JO sec-2700"C. 
4. Purge Gas Atmosphere: Argon 
5. Wavelength: 357.9 nm 
6. Other operating parameters should be set as specified by the particular instrument 


manufacturer. 


Analysis Procedure 
I. For the analysis procedure.and the calculation, sec 'Turnace Procedure" part 9.J of the 


Atomic Absorption Methods section of this manual. 


Approved for NPDES and SOWA 
Issued 1978 
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Notes 
I. 


2. 


3. 
4. 
s. 


6. 


7. 


8. 


9. 


The above concentration values and instrument conditions are for a Perkin-Elmer HGA-
2100, based on the use of a 20 ul injecton, continuous flow purge gas and non-pyrolytic 
graphite. 
Hydrogen peroxide is added to the acidified solution to convert all chromium to the 
trivalent state. Calcium is added to a level above 200 mg/I where its suppressive effect 
becomes constant up to IOOO mg/I. 
Background correction may be required if the sample contains high dissolved solids. 
Nitrogen should not be used as a purge gas because of possible CN band interference. 
Pi pet tips have been n•portcd to be a possible source of contamination. (See part 5.2.9 of 
the Atomic Absorption Methods section of this manual.) 
For every sample matrix analyzed, verification is necessary to determine that method of 
standard addition is not required (see part 5.2.1 of the Atomic Absorption Methods 
section of this manual). 
If method of standard addition is required, follow the procedure given earlier in part 8.5 
of the Atomic Absorption Methods section of this manual. 
For quality control requirements and optional recommendations for use in drinking· 
water analyses, see part 10 of the Atomic Absorption Methods section of this manual. 
Data to be entered into STORET must be reported as ug/1. 


Precision and Accuracy 
I. In a single laboratory (EMSL), using Cincinnati, Ohio tap water spiked at concentrations 


of 19, 48, and 77 ug Cr/I, the standard deviations were ±0.1, ±0.2, and t0.8,. 
respectively. Recoveries at these levels were 97%, IOI%, and 102%, respectively. 
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MVTL Method #C-80023 


COPPER 
Method 220.1 (Atomic Absorption, direct aspiration) 


STORET NO. Total 01042 
Dissolved 01040 


Suspended 01041 


Optimum Concentration Range: 0.2-5 mg/I using a wavelength of 324.7 nm 
Sensitivity: 0. I mg/ I 
Detection Limit: 0.02 mg/ I 


Preparation of Standard Solution 
I. Stock Solution: Carefully weigh LOO g of electrolyte copper (analytical reagent grade). 


Dissolve in 5 ml redistilled HNO, and make up to I liter with deionized distilled water. 


Final concentration is I mg Cu per ml ( 1000 mg/I). 
2. Prepare dilutions of the stock solution to be used as calibration standards at the time of 


analysi~. The calibration standards should be prepared using the same type of acid and at 
the same concentration as will result in the sample to be analyzed either directly or after 


processing. 


Sample Preservation 
I. For sample handling and preservation, see part 4.1 of the Atomic Absorption Methods 


section of this manual. 


Sample Preparation 
I. The procedures for preparation of the sample as given in parts 4. I.I thru 4.1.4 of the 


Atomic Absorption Methods section of this manual have been found to be satisfactory . 


Instrumental Parameters (General) 
I. Copper hollow cathode lamp 
2. Wavelength: 324. 7 nm 
3. Fuel: Acetylene 
4. Oxidant: Air 
5. Type offlame: Oxidizing 


Analysis Procedure 
I. For analysis procedure and calculation, see "Direct Aspiration", part 9.1 of the Atomic 


Absorption Methods section of this manual. 


Approved for NPDES 
Issued 197 I 
Editorial revision 1974 and 1978 
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Notes 
I. 


2. 


3. 
4. 


For levels or copper below 50 ug/1, either the Special Extraction Procedure, given in part 
9.2 or the Atomic Absorption Methods section or the furnace technique, Method 220.2, 
is recommended. 
Numerous absorption lines are available for the determination or copper. By selecting a 
suitable absorption wavelength, copper samples may be analyzed over a very wide range 
or concentration. The following lines may be used: 
327.4 nm Relative Sensitivity 2 
216.S nm Relative Sensitivity 7 
222.5 nm Relative Sensitivity 20 
Data to be entered into STORET must be reported as ug/1. 
The 2,9-dimethyl-1, 10-phenanthroline colorimetric method may also be used (Standard 
Methods, 14th Edition, p. 196). 


Precision and Accuracy 
I. An interlaboratory study on trace metal analyses by atomic absorption was conducted by 


the Quality Assurance and Laboratory Evaluation Branch or EMSL. Six synthetic 
concentrates containing varying levels or aluminum, cadmium, chromium, copper, iron, 


. manganese, lead and zinc were added to natural water samples. The statistical results for 


copper were as follows: 


Standard 
Number True Values Mean Value -Deviation Accuracy as 
of Labs ug/litcr ug/liter ug/liter % Bias 


91 302 305 56 0.9 
92 332 324 56 -2.4 
86 60 64 23 7.0 
84 75 76 22 1.3 


66 7.5 9.7 6.1 29.7 
66 12.0 13.9 · 9.7 15.S 
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MVTL METHOD NUMBER I65023 


IRON BY FLAME ATOMIC ABSORPTION 


PARAMETER: Total Iron (II & III) 
Dissolved Iron (Must be filtered on site) 


SCOPE: Water, Wastewater, Drinking water and Backwash samples, 


RANGE: 0,03 to 32 mg Fe/L (The range may be extended with 
dilution) 


SAMPLE PRESERVATION 


Samples must be preserved to pH< 2.0 with nitric acid. If samples 
are not acidified iron (II) will precipitate as fernic oxide, and 
will not be ir,cluded in the result, Additional acid/time may be 
required to dissolve all iron in backwash samples, 


SAMPLE DIGESTION 


Samples requiring Total Iron must be digested prior to analysis by 
AA, See Attachment 1, 


PRINCIPLE 


Samples are preserved with acid, digested and run by flame AA for 
Total Irort, Dissolved Iron is filtered on site and preserved with 
nitric acjd, No digestion is required for Dissolved Iron, 
Dissolved Iron is considered to be tl,at passing through a 0,45 ~n 
membrane filter. 


AA OPERATING CONDITIONS 


Wavelengtl,: 218.3 nm* 
Slit Width: 0,2 
Burner 
Flame: 


!lead: Single slot, 5'' parallel to beam 
Air Acetylene, oxidizing (lean, Blue) 


Fe hollow cathode 


path, flow spoiler, 


Lamp: 


* Use caution when selecting the wavelength. There is another line 
at 248.8 wit!, sensitivity 1/2 of that at 218,3 


STANDARDS PREPARATION 


The method is lir1ear to 5.0 mg Fe/Lat 218.3 nm. 


Stock Standard: 1000 mg Fe/L 


Available commercially. Use 100 mL size standard and discard after 
two years. 
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Stock Standard: 100 mg Fe/L 


165023 
Page 2 of 3 


To a tared 125 mL container add 8 - 10 g of 1000 mg/L standard, 
Multiple the w~ight (g) by 10 and dilute to this weight with 0,2% 
HNo3 acid, 


Working Standards: Sl, S2, and S3 


To four tared 125 mL containers add X g of 100 mg Fe/L stock 
standard multiply by Y and dilute to the final volume with 0,2% 
HN03, 


Standard Cone, {mg Fe/L) X y 


so (Blank) o;oo 0 
Sl 5.00 4-5 20 
S2 15.00 11-15 6,66 
S3 30,00 25-30 3.33 


NOTE: Samples reading above this range should be diluted to fall 
.within the range, 


PROCEDURE 


1, Set integration time to 0,3 seconds. 


2, Aspirate the Blank (SO) and zero the instrument. 


3, Aspirate Sl and optimize the instrument to give at least 0,200 
abs. 


4, Switch to the concentration mode and set the integration time 
to 3.0 seconds, 


5, Aspirate Sl and press the Sl button, 
entered the concentrations) Record 
Flame Worksheet, (See Attachment 2) 


(This assumes you have 
the absorbencies on the 


NOTE: Do not use S2 and S3 unless samples read above 81, 


6, Read the samples recording the concentrations on the Flame 
Worksheet. 


.QUALITY CONTROL 


1, EPA .lCAP Check Samples 


An acceptable range is not listed in the EPA documentation, 
The EPA lCAP sample should read+/- 5% of the true value. A 
minimum of one EPA lCAP check should be run with each batch, 
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2. Duplicates 


3. 


10 % of samples are run in duplicate. Duplicates reading 0.10 
or above should agree within 10 %. 


% Difference= 100 x (DUPl - DUP 2/((Dup 1 + DUP 2)/2]) 


Spikes 


Spikes are run on 10 % of all samples. 
volume of sample in disposable plastic 
tl,e approximate ''unspiked'' level, 


If sample reads 


0.03 - 0,16 
O,lG - 0.25 
0.26 - 0.35 
0.36 - 0.50 
0.50 - 1.00 
1. 00 - 5. 00 
5.00 - + 


uL of 100 mg Fe/L 


10 
20 
30 
40 


100 
500 


1000 ( lmL) 


% Recovery= (Sa+ Sp) - Sa x 100 
Spike Level 


(Su+ Sr>) = Spil,ed Sample 
(Sa) = ''Unspiked'' Sample 


Spike into a 10 uL 
cups. Spike samples at 


Spike Level 


0. 10 
0.20 
0,30 
0.40 
1.00 
5.00 


10.00 


SOURCE 


EPA Methods for Chemical Analysis of Water and Wastes, EPA 600/4-. 
79-020, march 1983, Method 236.5 


Standard Methods for the Examination of Water and Wastewater, 
Sixteenth Addition: 1985, Method 304A 


CEM Microwave Digestion A~plicatior,, Note EW-2, Revision 6-88, CEM 
Corporation .. 
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HlCROW/\VE APPLIC/\TION NOTE FOR /\C!IJ IJ!GESTION 


Sample Type: Wastewater (Effluent or.Influent) 


Suuunary: 


This method provides for the QCid digestion of effluent or influent 
wostewoter in o closed Te(lo11 PfA vessel us:1.ng mlcruwove heating for 
analysis Uy spectroscopic or wet chemical metlio<ls. 


Required Equipment: 


M1JS-8l1J Mlc1·owove Instrument, Teflon l'l'/\ Vessels (120 ml size) with 
pressure relief valve, Digestion Turntable, Capping Station. 


Reagents: 


llydrocldor:lc /\cid (37%) 
Nitric Acid (70%) 


Metl,od: 


* 


1. Tro11sfer 50.0 ml of sample i11to a vessel, add 3 ml of nitric acid 
a11d 2 ml of hydrochloric £1cid. Place" snfety valve a11d cap 011 the 
vessel rnul then tighten the cop usi11g the Capp.lug Station. Place the 
vessel i11 the turntable a11<l attach a venting tube. 


2. Repeat step 1 until the•turntable contains 12 vessels. 


J. Tun1 the MDS-810 exliauut 011 to tile mnximum Ion speed. /\ctivate 
the tur11table so thnt it is rotating. 


4. Progrom the i11str-u111e11t for 30 minutes t:ime and lUOZ power. Depress 
the ST/\RT key a11d 'lilow the sample mixtures to heat. 


5. /\.tlo" the soluU011s to cool to room tcmpernture a11d mnmrally 
vent each vessel. Then slrnke each vessel well a11<l vent once more. 


Teflon is DuPont's registered trademark for its fluoropolymer resins. 


GEM Corporation• P.O. Box 200 • Matllrews, NC 20106 • (70~) 021-7015 • ·1etex 802118 
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ATTACHMENT l 


/\pp.lication Note EW-2 
Page 2 


6. Open the ves,;els ond filter tloe soluU.011 into Oil appropriate 
container. DO NOT RINSE OR D1Lll!'E TIil> FILTRATE. 


7. If tloe vessels did not vent during digestion, it is possible to 
perform enelyte analysis based one final volume of 55 ml. 


NOTE: Th.is procedure is a reference starting point .for snmple digestion 
uslug the MUS-810 on<l moy need to be modified or cho.11.ged to obtain 
the rec1uiC"ed results 611 your sample. 


CAUTION: Munuol venting of CEM closed vessels sloould 011ly l,e performed when 
the vessel contents ore et or below. room temperature to avoid the 
putc11tJal for chemical bur11s. When ve11ti11g vessels, it is recom
mended that lmnd, eye e11d body protectio11 l,e worn. 
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IRON 
Method 236.2 (Atomic Absorption, furnace technique) 


Optimum ConcenlrMion Range: 5-100 ug/1 
Deteciiora Limit: I ug/ I 


Preparation of Staudnrd Solution 


STORET NO. Total 01045 
Dissolved 01046 


Suspended 01044 


1.. Stock ~;1,lutio11: Prepare as described under "direct aspiration method ... 
l. Pn:p~H"t:: Jilutions of the stock solution to be used as calibration standards at the time or 


analysis. These solutions are also to be used for "standard additions". 
3. The caliuration standard should be diluted to contain 0.5% (v/v) HNO, .. 


Sample Preservation 
I. For sample handling and preservation, see part 4.1 of the Atomic Absorption Methods 


section of this manual. 


· Sample Prepnrati,,n 


I. Prepare as described under "direct aspiration method". Sample solutions for analysis 
should con lain 0.5% (v/v) HNO,. 


Instrument Parameters (General) 
I. Drying Time and Temp: 30 sec-125"C. 
2. Ashing Time and Temp: 30 sec-lOOO"C. 
3. Atomizing Time and Temp: IO sec-2700"C. 
4. Purge Gas Atmosphere: Argon 
5. Wavcb,gth: 248.3 nm 
6. Other operating p.uametcrs should be set as specified by the particular instrument 


rnan11facturer. 


Analysis Procedure 
I. i·or I iu: :uwlysi:; procedure and the calculation, see "Furnace Procedure" part 9.3 of the 


t'ti. !1".or;;ic /\ lymrplion Mr.I hods section of this manual. 


Notes 


'· Th~ :d,1,ve co11cenlratio11 values and instrument conditions are for a Perkin-Elmer HGA-
2100, based un the use uf a 20 ul injection, continuous now purge gas and non-pyrolytic 
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2. 
3. 
4. 


5. 


6. 


graphite. Smaller size furnace devices or those·employing faster rates of atomization can 
be operated using lower atomization temperatures for shorter time periods than the 
above recommended settings. 
The use of background correction is recommended. 
Nitrogen may also be used as the purge gas. 
For every sample matrix analyzed, verification is necessary to determine that method of 
standard addition is not required (see part 5.2.1 of the Atomic Absorption Methods 
section of this manual). · 
If method of standard addition is required, follow the procedure given earlier in part 8.5 
of the Atomic Absorption Methods section of this manual. 
Data to be entered into STORET must be reported as ug/1. , 


Precision and Accuracy 
I. Precision and accuracy data are not available at this time. 
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MVTL Method# L-20023 


LEAD 
!Ylethod 239.l (Atomic Absorption, direct aspiration) 


STORET NO. Total 01051 
Dissolved 01049 


Suspended 01050 


Optimum Concentration Range: 1-20 mg/I using a wavelength of283.3 nm 
Sensitivity: 0.5 mg/ I 
Detection Limit: 0.1 mg/ I 


Preparation of Standard Solution 
I. Stock Solution: Carefully weigh 1.599 g of lead nitrate, Pb(N0,)2 (analytical reagent 


grade), and dissolve in deionized distilled water. When solution is complete acidify with 
IO ml redistilled HNO, and dilute to I liter with deionized distilled water. I ml = I mg 
Pb ( 1000 mg/I). 


2. Prepare dilutions of the stock solution to be used as calibration standards at the time of 
analysis. The calibration standards should be prepared using the same type of acid and at . 
the same concentration as will result in the sample to be analyzed either directly or after 
processing . 


. Sample Preservation 
I. For sample 11andling and preservation, sec part 4.1 of the Atomic Absorption Methods 


section of this manual. 


Sample Preparation 
I. The procedures for preparation of the sample as given in parts 4. 1.1 thru 4.1.4 of the 


Atomic Absorption Methods section. of this manual have been found to be satisfactory. 


Instrumental Parametel'll (General) 
I. Lead hollow cathode lamp 
2. Wavelength: 283.3 nm 
3. Fuel: Acetylene 
4. Oxidant: Air 
5. Type of name: Oxidizing 


Analysis Procedure 
I. For analysis procedure and calculation, sec "Direct Aspiration", part 9.1 of the Atomic 


Absorption Methods section of this manual. 


Approved for NPDES and SOWA 
· Issued 1971 


Editorial revision 1974 and 1978 
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Notes 
I. The analysis of this metal is exceptionally sensitive to turbulence and absorption bands in 


the name. Therefore, some care should be taken to position the light beam in the most 
stable, .center portion of the name. To do this, first adjust the burner to maximize the 
absorbance reading with a lead standard. Then, aspirate a water blank and make minute 
adjustments in the burner alignment to minimize the signal. 


2. 


3. 


4. 


s. 


For levels of lead below 200 ug/ I, either the Special Extraction Procedure given in part 
9.2 of the Atomic Absorption Methods section or the furnace technique, Method 239.2, 
is recommended. 
The following lines may also be used: 
217.0 nm Relative Sensitivity 0.4 
26 L4 nm Relative Sensitivity IO 
For quality control requirements and optional recommendations for use in drinking 
water analyses, see part IO of the Atomic Absorption Methods section of this manual. 


Data to be entered into SIORET must be reported as ug/1. 


Precision and Accuracy 
I. An interlaboratory study on trace metal analyses by atomic absorption was conducted by 


the Quality Assurance and Laboratory Evaluation Branch of EMSL. Six synthetic 
concentrates containing varying levels of aluminum, cadmium, chromium, copper, iron, 
manganese, lead and zinc were added to natural water samples. The statistical results for 
lead were as follows: 


Standard 
Number True Values Mean Value Deviation Accuracy as 
of Labs u5!'.litcr u!!:'.'.liter 


74 367 377 
74 334 340 
64 IOI IOI 
64 84 85 
61 37 · 41 
60 25 31 
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ug/liter 


128 
111 
46 
40 
25 
22 


% Bias 


2.9 
1.8 


-0.2 
I.I 
9.6 


25.7 
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MVTL Method #L22023 


LEAD 
1"1ethod 239.2 (Atomic Absorption, furnace technique) 


Optimum Concentration Range: 5-100 ug/ I 
Detection Limit: I ug/ I 


Preparation of Standard Solution 


STORET NO. Total 01051 
Dissolved 01049 


Suspended 01050 


I. Stock solution: Prepare as described under "direct aspiration method". 
2. Lanthanum Nitrate Solution: Dissolve 58.64 g of ACS reagent grade La,O, in 100 ml 


cone. HNO, and dilute to 1000 ml with deionized distilled waler. I ml = 50 mg La. 
3. Working Lead Solution: Prepare dilutions of the stock lead solution to be used as 


calibration standards at the time of analysis. Each calibration standard should contain 
0.5% (v/v) HNO,. To each 100 ml of diluted standard add 10 ml of the lanthanum 
nitrate solution. 


Sample Preservation 
I. For sample handling and preservation, see part 4.1 of the Atomic Absorption Methods 


section of this manual. 


Sample Preparation 
I. Prepare as described under "direct aspiration method". Sample solutions for analysis 


should contain 0.5% (v/v) IINO,. 
2. To each 100 ml of prepared sample solution add 10 ml of the lanthanum nitrate solution. 


Instrument Parameters (General) 
I. Drying Time and Temp: 30 sec-125°C. 
2. Ashing Time and Temp: JO sec-500°C. 
3. Atomizing Time and Temp: 10 sec-2700°C. 
4. Purge Gas Atmosphere: Argon 
5. Wavelength: 283.3 nm 
6. Other operating parameters should be set as specified by the particular instrument 


manufacturer. 


Analysis Procedure 
I. For the analysis procedure in the calculation see '"Furnace Procedure", part 9.3 of the 


Atomic Absorption Methods section of this manual. 
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Notes 
I. The above concentration values and instrument conditions are for a Perkin-Elmer HGA-


2100, based on .t_he use ora 20 ul injection, continuous now purge gas and non-pyrolytic 
graphite. Smaller size furnace devices or those employing faster rates or atomization can 
be operated using lower atomization temperatures for shorter time periods than the 
above recommended settings. 


2. The use or background correction is recommended. 
3. Greater sensitivity can be achieved using the 217.0 nm line, but the optimum 


concentration range is reduced. The use or a lead electrodeless discharge lamp at this 
lower wavelength has been found to be advantageous. Also a lower atomization 
temperature (2400'.C) may be preferred. 


4. To suppress sulfate interference (up to 1500 ppm) lanthanum is added as the nitrate to 
both samples and calibration standards. (Atomic Absorption Newsletter Vol. 15, No. 3, 


p 71, May-June 1976.) 
5. Since glassware contamination is a severe problem in lead analysis, all glassware should 


be cleaned immediately prior to use, and once cleaned, should not be open to the 
atmosphere except when necessary. 


6. For every sample matrix analyzed, verification is necessary to determine that method or 
standard addition is not required (see part 5.2.1 or the Atomic Absorption Methods 


section or this manual). 
7. For quality control requirements and optional recommendations for use in drinking 


water analyses, see part 10 or the Atomic Absorption Methods section or this manual. 
8. . Ir method or standard addition is required, follow the procedure given earlier in part 8.5 


of the Atomic Absorption Methods section of this manual. 
9. Data to be entered into STORET ?'lust be reported as ug/ l. 


Precision and Accuracy 
I. In a single laboratory (EMSL), using Cincinnati, Ohio tap water spiked at concentrations 


or 25, SO, and 100 ug Pb/I, the standard deviations were ± 1.3, ± 1.6, and ±3.7, 
respectively. Recoveries at these levels were 88%, 92%,and 95% respectively. 
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MVTL Method #M-05023 


MAGNESIUM 
Method 242.1 (Atomic Absorption, direct aspiration) 


STORET NO. Total 00927 
Dissolved 00925 


Suspended 00926 


Optimum Concentration Range: '0.02-0.5 mg/I using a wavelength of285.2 nm 
Sensitivity: 0.007 mg/I 
Detection Limit: 0.001 mg/I 


Preparation of Standard Solution 
I. Stock Solution: Dissolve 0.829 g of magnesium oxide, MgO (analytical reagent grade), in 


10 ml ofredistilled HNO, and dilute to I liter with deionized distilled water. I ml= 0.50 
mg Mg (500 mg/I). 


2. Lanthanum chloride solution: Dissolve 29 g of La,O,, slowly and in small portions in 250 
ml cone. HCI, (Caution: Reaction is violent), and dilute to 500 ml with deionized distilled 
water. 


3. Prepare dilutions of the stock magnesium solution to be used as calibration standards at 
the time of analysis. To each 10 ml volume of calibration standard and sample alike add 
1.0 ml of the lanthanum chloride solution, i.e., 20 ml of standard or sample + 2 ml LaCl, 


= 22ml. 


Sample Presenation 
I. For sample handling and preservation, see part 4.1 of the Atomic Absorption Methods 


section of this manual. 


Sample Preparation 
I. For the analysis of total magnesium in domestic and industrial effiuents, the procedures 


for the determination of total metals as given in parts 4.1.3 and 4.1.4 of the Atomic 
Absorption Methods section of this manual have been found to be satisfactory. 


2. For ambient waters, a representative aliquot of a well-mixed sample mar l?e used directly 
for analysis. If suspended solids are present in sufficient amounts to clog the nebulizer, 
the sample may be allowed to settle and the supernatant liquid analyzed directly. 


3. Samples should be preserved with (I: 1) nitric acid to a pH of 2 at the time of col)ection. 


Instrumental Parameter! (General) 
I. Magnesium hollow cathode lamp 
2. Wavelength: 285.2 nm 
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3. 
4. 
s. 


Notes 
I. 


2. 


3. 


4. 
s. 


Fuel: Acetylene 
Oxidant: Air 
Type orname: Oxidizing 


The interference caused by aluminum at concentrations greater than 2 mg/I is masked 
by addition of lanthanum. Sodium, potassium and calcium cause no interference at 
concentrations less than 400 mg/ I. 
The following line may also be used: 
202.S nm Relative Sensitivity 25 
To cover the range of magnesium values normally observed in surface waters (0.1-20 
mg/I), it is suggested that either the 202.S nm line be used or the burner head be rotated. 
A 90- rotation of the burner head will produce approximately one-eighth the normal 
sensitivity. 
Data to be entered into STORET must be reported as mg/I. 
The gravimetric method may also be used (Standard Methods, 14th Edition, p 221). 


Precision and Accuracy 
I. In a single laboratory (EMSL), using distilled water spiked at concentrations of 2.1 and 


8.2 mg Mg/I the standard deviations were ±0.1 and ±0.2, respectively. Recoveries at 
both of these levels were 100%. 
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MVTL Method RM-15023 


MANGANESE 
Method 243.1 (Atomic Absorption, direct aspiration) 


STORET NO. Total 01055 
Dissolved 01056 


Suspended 01054 


Optimum Concentration Range: 0.1-3 mg/I using a wavelength of279.5 nm 
Sensitivity: · 0.05 mg/I 
Detection Limit: 0.0 I mg/ I 


Preparation of Standard Solution 
I. Stock Solution: Carefully weigh 1.000 g of manganese metal (analytical reagent grade) 


and dissolve in IO ml of redistilled HNO,. When solution is complete, dilute to I liter 
with I% (V /V) HCI. I ml = I mg Mn (1000 mg/I). 


2. Prepare dilutions of the stock solution to be used as calibration standards at the time of 
analysis. The calibration standards should be prepared using the same type of acid and at 
the same concentration as will result in the sample to be analyzed either directly or after 
processing. 


Sample Preservation 


I. For sample handling and preservation, sec part 4.1 of the Atomic Absorption Methods 
section of this manual. · 


Sample Preparation 


I. The procedures for preparation of the sample as given in parts 4.1.1 thru 4. 1.4 of the 
Atomic Absorption Methods section of this manual have been found to be satisfactory. 


Instrumental Parameters (General) 
I. Manganese hollow cathode lamp 
2. · Wavelength: 279.5 nm 
3. Fucl:_Acetylcne 
4. Oxidant: Air 
5. Type ofname: Oxidizing 


Analysis Procedure 


I. For analysis procedure and calculation, see "Direct Aspiration", part 9.1 of the Atomic 
Absorption Methods section of this manual. 
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Notes 
I. For levels of manganese below 25 ug/1, either the furnace procedure, Method 243.2, or 


the Special Extraction Procedure given in part 9.2 of the Atomic Absorption Methods 
section is recommended. The extraction is carried out at a pH of 4.5 to 5. The manganese 
chelate is very unstable and the analysis must be made without delay to prevent its re
solution in the aqueous phase. 


2. 


3. 
4. 


The following line may also be used: 
403.1 nm Relative Sensitivity 10. 
Data to be entered into SfORET must be reported as ug/1. 
The persulfate colorimetric method may also be used (Standard Methods, 14th Edition, 
p 225). 


Precision and Accuracy 
I. An interlaboratory study on trace metal analyses by atomic absorption was conducted by 


the Quality Assurance and Laboratory Evaluation Branch of EMSL. Six synthetic 
concentrates containing varying levels of aluminum, cadmium, chromium, copper, iron, 
manganese, lead and zinc were added to natural water samples. The statistical results for 


manganese were as follows: 


Standard 
Number True Values Mean Value Deviation Accuracy as 
or Labs ug/liter ug/liter ug/liter % Bias 


11 426 432 70 1.5 
78 469 474 97 1.2 
71 84 86 26 2.1 
70 106 104 31 -2.1 
55 11 21 27 93 
55 17 21 20 22 
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MVTL Method #M-23023 


1\-IERCURY 
1\-lethod 245.1 (Manual Cold Vapor Technique) 


I. Scope and Application 


STORET NO. Total 71900 
Dissolved 71890 


Suspended 71895 


1.1 This method is applicable to drinking. surface. and saline waters. domestic and industrial 
wastes. 


1.2 In addition 10 inorganic forms of mercury. organic mercurials may.also be present. These 
organo-mercury compounds will nol respond lo the cn!d vapor atomic absorption 
technique unless they are first broken down and converted ro mercuric ions. Potassium 
permanganate oxidizes many nf these compounds, but recent studies have shown that a 
number of organic mercurials, including phenyl mercuric acetate and methyl mercuric 
chloride. are only partially oxidized by this reagent. Potasssium persulfote has been 
found to give approximately 100% recovery when used as the oxidant with these 
compounds. Therefore. a persulfate oxidation step following the addition of the 
permanganate has been included to insure that organo-mercury compounds. if present, 
will be oxidized to the mercuric ion before measurement. A· heat step is required for 
methyl mercuric chloride when present in or spiked to a natural system. For distilled 
water the heat step is not necessary. 


1.3 The range of the method may be varied through instrument.and/or recorder expansion. 
Usirig a IC!O ml sample, a detection limit of0.2 ug Hg/I can be·achieved; concentrations 
below this level should be reported as < 0.2 (see Appendix 11.2) ... 


2. Summary of Method 
2.1 The flameless AA procedure is a physical method based on the abs<>rption of radiation al 


253. 7 nm by mercury vapor. The mercury is reduced 10 the elemental state and aerated 
from solution in a closed system. The mercury vapor passes through a cell positioned in 
the light path of an atomic absorption spectrophotometer. Absorbance (peak height) is 
measured as a function of mercury concentration and recorded in the usual manner. 


3. Sample Handling and Preservation 
3.1 Until more conclusive data are obtained. samples should be preserved by acidification 


with nitric acid lo a pH of 2 or lower immediately al the time of collection. If only 
dissolved mercury is !o be determined, the sample should be filtered through an all glass 
apparatus before the acid is added. For total mercury the filtration rs omitted. 


4. Interference 
4.1 Possible interference from sulfide is eliminated by the addition of poiassium 


permanganate. Concentrations as high as 20 mg/ I of sulfide as sodium sulfide do not 
inten-ere with the recovery of added inorganic mercury from distilled water. 
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5. 


4.2 Copper has also hecn reported to interfere: however, copper concentrations as high as 10 
mg/ l had no elTi;ct nn recovery of mercury from spiked samples. 


4.3 Sea waters. brines and industrial emuents high in chlorides require additional 
permanga_natc (as much as 25 ml). During the oxidation step, chlorides are converted to 
free chl"rinc which will also ahsorb radiation of 253 nm. Care must be taken to assure 
that free chlorine is absent hcfore the mercury is reduced and swept into the cell. This 
may be accomplished by using an excess of hydroxylamine sulfate reagent (25 ml). In 
addition, the dead air space in the BOD bottle must be purged before the addition of 
stannous sulfate. B"th inorganic and organic mercury spikes have been quantitatively 
recovered from sea watt:r using this technique. 


4.4 Interference from certain volatile organic materials which will absorb at this wavelength 
is also possible. A preliminary run without reagents should determine if this type of 
interference is present (see Appendix 11.1 ). 


Apparatus 
5.1 Atomic Absorprion Spectrophotometer: (See Note I) Any atomic absorption unit having 


an open sample presentation area in which to mount the absorption cell is suitable. 
Instrument settings recommended by the particular manufacturer should be followed. 
Note I: Instruments designed specifically for th<: measurement of mercury using the cold 
vapor technique are commercially available and may be substituted for the atomic 


absorption spectrophotometer. 
5.2 Mercury Hollow Cathode Lamp: Westinghouse WL-22847, argon filled, or equivalent. 
5.3 Recorder. Any multi-range variable speed recorder that is compatible with the UV 


detection system is suitable. 
5.4 Absorption <;ell: Standard spectrophotometer cells to cm long, having quartz end 


windows may be used. Suitable cells may be constructed from plexiglass tubing, I" O.D. 
X 4-112··. The ends are ground perpendicular to the longitudinal axis and quartz 
windows (I" diameter X I/ l 6" thickness) are cemented in place. The cell is strapped to a 
burner for support and aligned in the light beam by use of two 2" by 2" cards. One inch 
diameter holes are cut in the middle of each card; the cards are then placed over each end 
oft he cell. The cell is then positioned and adjusted vertically and horizontally to give the 


maximum tran~mittance. 
5.5 Air Pump: Any peristaltic pump capable of delivering I liter of air per minute may be 


used. A Masterflex pump with electronic speed control has been found to be satisfactory. 
5.6 Flowmeter: Capable of measuring an air llow of I liter per minute. 
5. 7 Aeration Tubing: A straight glass frit having a coarse porosity. Tygon tubing is used for 


passage of the mercury vapor from the sample bottle to the absorption cell and return. 
5.R Drying Tube: 6" X 3/4" diameter tube containing 20 g of magnesium perchlorate (see 


Note 2). The apparatus is assembled as shown in Figure I. 
NOTE 2: In place of the magnesium perchlorate drying tube, a small reading lamp with 
60W bulb may be used to prevent condensation of moisture inside the cell. The lamp is 
positioned to shine on the absorption cell maintaining the air temperature in the cell 


about IO"C above ambient. 
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Reagenls 
6.1 Sutruric Acid, Cone.: Reagent grade. 


6.1.1 Sutruric acid, 0.5 N: Dilute 14.0 ml of cone. sulfuric acid to 1.0 liter. 
6.2 Ni Irie Acid, Cone: Reagent grade of low mercury content (See Note 3). 


NOTE J:.lf a high reagent blank is obtained, it may be necessary to distill the nitric acid. 
6.3 Stannous Sulfate: Add 25 g stannous sulfole lo 250 ml of 0.5 N sulfuric acid. This 


mixture is a suspension and should be stirred continuously during use. (Stannous 
chloride may be used in place of stannous sulfate.) 


6.4 Sodium Chloride-Hydroxylamine Sulfate Solution: Dissolve 12 g of sodium chloride and 
12 g of hydroxylamine sulfate in distilled water and dilute to I 00 ml. (Hydroxylamine 
hydrochloride may be used in place of hydroxylamine sulfate.) 


6.5 Potassium Pennanganate: 5% solution, w/v. Dissolve S g of potassium pennanganate in 


100 ml of distilled water. 
6.6 Polassium Persulfate: 5% solulion, w/v. Dissolve 5 g of potassium persulfate in 100 ml 


of distilled water. 
6.7 Stock Mercury Solution: Dissolve 0.1354 g of mercuric chloride in 75 ml of distilled 


water. Add 10 ml of cone. nitric acid and adjust the volume lo 100.0 ml. I ml = I mg 


Hg. 


.__ _ __, 


AIR PUMP 


DESICCANT [ L-1 ~ 


ABSORPTION 
BUBBLER CELL 


SAMPLE SOLUTION 
IN BOD BOTTLE 


SCRUBBER 
CONTAINING 
A MERCURY 
ABSORBING 
MEDIA 


FIGURE 1. APPARATUS FOR FLAMELESS 
MERCURY DETERMINATION 
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· 6.8 Working Mercury Solution: Make successive dilutions of the stock mercury solution to 
obtain a working standard containing 0.1 ug per ml. This working standard and ·the 
dilutions of the stock mercury solution should be prepared fresh daily. Acidity of the 
working standard should be maintained at 0.15% nitric acid. This acid should be added 
to the nask as needed before the addition of the aliquot. 


7. Calibration 


8. 


7.1 Transfer O. 0.5, 1.0, 2.0, 5.0 and 10.0 ml aliquots of the working mercury solution 
containing Oto 1.0 ug of mercury to a series of 300 ml BOD bottles. Add enough distiUed 
water to each bottle to make a total volume of 100 ml. Mix thoroughly and add 5 ml of 
cone. sulfuric acid (6.1) and 2.5 ml of cone. nitric acid (6.2) to each bottle. Add 15 ml of 
KMnO, (6.5) solution to each bottle and allow to stand at least 15 minutes. Add 8 ml of 
potassium persulfate (6.6) to each bottle and heat for 2 hours in a water bath main tined at 
95"C. Cool and add 6 ml of sodium chloride-hydroxylamine sulfate solution (6.4) to 


reduce the excess permanganate. When the solution has been decolorized wait 30 
seconds, add 5 ml of the stannous sulfate solution (6.3) and immediately attach the bottle 
to the aeration apparatus forming a closed system. At this point the sample is allowed to 
stand quietly without manual agitation. The circulating pump, which has previously 
been adjusted to a rate of I liter per minute, is allowed to run continuously (See Note 4). 
The abscrbance will increase and reach maximum within 30 seconds. As soon as the 
recorder pen levels off, approximately I minute, open the bypass valve and continue the 
aeration until the absorbance returns to its minimum value (see Note 5). Close the bypass 
valve, remove the stopper and frit from the BOD bottle and continue the aeration. 
Proceed with the standards and construct a standard curve by plotting peak height 
versus micrograms of mercury. 
NOTE 4, An·open system where the mercury vapor is passed through the absorption cell 
only once may be used instead of the closed system. 
NOTE 5: Because of the toxic nature of mercury vapor precaution must be taken to avoid 
its inhalation. Therefore, a bypass has been included in the system to either vent the 
mercury vapor into an exhaust hood or pass the vapor through some absorbing media, 
such as: 


a) equal volumes ofO. l M KMnO, and 10% H,SO, 
b) 0.25% iodine in a 3% KI solution 


A specially treated charcoal that will adsorb mercury vapor is also available from 
Barnebey and Cheney, E. 8th Ave. and N. Cassidy St., Columbus, Ohio 43219, 
Cat. # 580-13 or # 580-22. 


Procedure 


8.1 Transfer 100 ml, or an aliquot diluted to 100 ml, containing not more than 1.0 ug of 
mercury, to a 300 ml BOD bottle. Add 5 ml of sulfuric acid (6.1) and 2.5 ml of cone. 
nitric acid (6.2) mixing after each addition. Add 15 ml of potassium permanganate 
solution (6.5) to each sample bottle. For sewage samples additional permanganate may 
be required. Shake and add additional portions of potassium permanganate solution, if 
necessary, until the purple color persists for at least 15 minutes. Add 8 ml of potassium 
persulfate (6.6) to each bottle and heat for 2 hours in a water bath at 95"C. Cool and add 6 
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9. 


ml of sodium chloride-hydroxylamine sulfate (6.4) to reduce the excess permanganate. 
After a delay of at least 30 seconds add 5 ml of stannous sulfate (6.3) and immediately 
attach the bottle to the aeration apparatus. Continue as described under Calibration. 


Calculation 
9.1 Deiermine the peak height of the unknown from the chart and read the mercury value 


from the standard curve. 
9.2 Calculate the mercury concentration in the sample by the formula: 


H /I - (ugHgin) ( 1,000 ) ug g - aliquot volume of aliquot in ml 


9.3 Report mercury concentrations as follows: Below 0.2 ug/1, <0.2; between I and 10 
ug/1, one decimal; above 10 ug/1, whole numbers. 


10. Precision and Accuracy 
10.1 In a single laboratory (EMSL), using an Ohio River composite sample with a 


background mercury concentration of0.35 ug/1, spiked with concentrations of 1.0, 3.0 
and 4.0 ug/1, the standard deviations were t0.14, t0.10 and t0.08, respectively .. 
Standard deviation al the 0.35 level was t 0.16. Percent recoveries al the three levels 
were 89, 87, and 87%, respectively. 


10.2 In a joint EPA/ ASTM interlaboratory study of the cold vapor technique for total 
mercury in water, increments of organic and inorganic mercury were added to natural 
waters. Recoveries were determined by difference. A statistical summary of this study 
follows: 


Standard 
Number True Values Mean Value Deviation Accuracy as 
of Labs ug/litcr ug/litcr ug/litcr % Bias 


76 0.21 0.349 0.276 66 
80 0.27 0.414 0.279 SJ 
82 0.SI · 0.674 0.541 32 
77 0.60 0.709 0.390 18 
82 3.4 3.41 1.49 0.34 
79 4.1 3.81 1.12 -7. I 
79 8.R 8.77 3.69 -0.4 
78 9.6 9.10 3.57 -S.2 


11. Appendix 
11.1 While the possibility of absorption from certain organic substances actually being present 


in the sample docs exist, EMSL has not encountered such samples. This is mentioned 
only to caution the analyst of the possibility. A simple correction that may be used is as 
follows: If an interference has been found to be present (4.4), the sample should be 
analyzed both by using the regular procedure and again under oxidizing conditions only, 
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that is without the reducing reagents. The true mercury value can then be obtained by 
subtracting the two values. 


11.2 If additional sensitivity is required, a 200 ml sample with recorder expansion may be used 
provided the instrument does not produce undue noise. Using a Coleman MAS-50 with a 
drying tube of magnesium perchlorate and a variable recorder, 2 ·mv was set to read full 
scale. With the;e conditions, and distilled water solutions of mercuric chloride at 
concentrations of O.IS, 0.10, O.OS and 0.025 ug/l the standard deviations 
were t0.027, t0.006, t0.01 and t0.004. Percent recoveries at these levels were 107. 
83, 84 and 96%, respectively. 


11.3 Directions for the disposal of mercury-containing wastes are given in ASTM Standards, 
Part 31, "Water", p 349, Method 03223 (1976). 
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MVTL METHOD NUMBER N43023, N49023 


PARAMETER: Nitrate and Nitrite, Nitrite 


MATRIX: Surface water, wastewater 


RANGE: 0,10 to 10.0 mg N/L as N03 - or 


THROUGHPUT: 60 samples/h; 60 a/sample 


PRINCIPLE 


NOz 


Nitrate is quantitatively reduced to nitrite by passage of the 
sample through a copperized cadmium column, The nitrite (reduced 
nitrate plus original nitrite) is then determined by diazotizing 
with sulfanilamide followed by coupling with N- (1-naphthyl) 
ethylenediamine dihydrochloride, The resulting water soluble dye 
has a magenta color which is read at 520 nm, Nitrite alone also 
can be determined by removing the cadmium col~mn, 


INTERFERENCES 


1. Build up of suspended matter in the reduction column 
restrict sample flow, Since nitrate-nitrogen is soluble, 
sample may be pre-filtered. 


will 
the 


2. Low results would be obtained for samples that contain high 
concentrations of iron, copper or other metals. In this method, 
EDTA is added to the buffer to reduce this interference. 


3. Samples that contain large concentrations of oil and grease 
will coat the surface of the cadmium. This interference is 
eliminated by pre-extracting the sample with an organic solvent. 


SAMPLE HANDLING AND PRESERVATION 


Nitrite will be oxidized by air Oz to nitrate in a few days. If 
analysis can be made within 24 hours, the sample should be 
preserved by refrigeration at 4°C. When samples must be stored for 
more than 24 hours, they should be preserved with sulfuric acid (2 
mL cone. H2so4 per liter) and refrigeration, or the samples should 
be frozen. CAUTION: Samples must not be preserved with mercuric 
chloride or thiosulfate because this will degrade the cadmium 
column. 


Because of the buffer 
preserved samples do 
determination. 


used 
not 


in this 
have to 


method, sulfuric 
be neutralized 
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REAGENT PREPARATION RECIPES: Make up all solutions using deionized 
(10 megohm) water. 


1. 15 M Sodium hydroxide 


Add 150 g NaOH slowly to 250 mL of water. CAUTION: 
solution will ge very hot! Swirl until dissolved. 
store in a plastic bottle. 


2. Ammonium chloride buffer, pH= 8.5 


The 
Cool and 


By weight: To a tared 1 L container, add 85.0 g ammonium 
chloride (NH 4Cl), 1.00 g disodium ethylenediamine tetraacetic 
acid dihydrate (NazEDTA-2H40) and 988 g water. Shake or stir 
until dissolved. Then adJust the pH to 8.5 with 15 M sodium 


·hydroxide. 


ACS grade ammonium chloride has been found occasionally to 
contain significant nitrate contamination. If the zero cannot 
be ~et, this may be the problem. An alternative recipe for the 
ammonium chloride buffer is: 


By weight: In the hood, to a tared 1 L container add 865 g 
water, 126 g concentrated HCl, 85 g ammonium hydroxide (NH40H) 
and 1.0 g disodium EDTA. Stir until dissolved. 


3. Sulfanilamide color reagent 


By weight: To a tared, dark 1 L c~ntainer add 876 g water, 170 
g 85% phosphoric acid (H 3Po1), 40.0 g sulfanilamide, and 1.0 g 
N-(1-naphthyl) ethylenediamine dihydrochloride (NED). Shake 
until wetted and stir with stir bar for 20 min. until 
dissolved. This solution is stable for one month. 


4. Cadmium-Copper Reduction Column 


A. Cadmium Preparation: Place 10-20 g of coarse cadmium 
granules (0.3 - 1.5 mm diameter, Lachat Part No. 5000-231) 
in a 250 mL beaker. Wash with 50 mL of acetone, then 
water, then two 50 mL portions of 1 M hydrochloric acid (8 
mL concentrated hydrochloric acid plus 92 mL water.) Rinse 
several times with water. CAUTION: Collect and store all 
waste cadmium. It is very toxic and also carcinogenic. 
Wear gloves. 


•::JJ.2.0G,14 
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B, Copperi za tion: Prepare a 2% copper sulfate solution ( 20 
G CuS04-5HzO per liter of water) and add a 100 mL portion 
to the cadmium prepared in A. above, Swirl for about 5 
minutes, then decant the liquid and repeat with a fresh 100 
mL portion of the 2 % copper sulfate solution, Continue 
this process until the blue aqueous copper color persists, 
Decant and wash with at least five portions of ammonium 
chloride solution (Reagents, 2.) to remove colloidal 
copper, The cadmium should be black or dark gray, The 
copperized cadmium granules may be stored in a stoppered 
bottle under ammonium chloride solution (Reagents, 2,), 


C, Packing the Column: The empty cadmium column is available 
as Chrom Tech Part No. OM-6312. Wear gloves and do all 
cadmium transfers over a special tray or beaker dedicated 
to this purpose. Clamp the empty column upright so that 
your hands are free, Unscrew one of the colored fittings 
from an end of the column, and pull out and save the foam 
plug. The column and its threads are glass so be.careful 


· not to break or chip them. Fasten this fitting up higher 
than the open end of the column and completely fill the 
column, attached fittings, and tubing with ammonium 
chloride buffer, 


Scoop up copperized cadmium granules prepared in B. above 
with a spatula and pour them into the top of the water
filled column so that they float down to the bottom of the 
column. Continue pouring the cadmium in and tapping the 
column with a screwdriver handle to dislodge any air 
bubbles and to prevent gaps in the cadmium filling, When 
the cadmium granules reach to about 5 mm from the open end 
of the column, push in the foam plug and screw on the top 
fitting, Rinse the outside of the column with water, 


If air remains in the column or is introduced accidentally, 
connect the column into the manifold, turn the pump on 
maximum, and tap firmly with a screwdriver handle, working 
up the colum11 until all air is removed, 


STANDARDS PREPARATION RECIPES 


The standards are for running a 1 channel system to determine NOz -
+ NOi-, 


1. Stock Nitrate Standard 100,0 mg N/L as N03-


In a 1 L volumetric flask dissolve 0.722 g potassium nitrate (KN03) 
in about 600 mL water. Add 2 mL of chloroform. Dilute to the mark 
and invert tl1ree times. Tl1is solution is stable for six months, ')" ·.: 004 ') ._,, ...l.. '" ~ ,., 
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Standards Preparation recipes (cont.) 


2. Stock Nitrite Standard 100.0 mg N/L as NOz-


In a 1 L volumetric flask dissolve 
or 0.607 g of potassium nitrite 
water. Add 2 mL of chloroform. 
three times. Refrigerate. 


0.493 g of sodium nitrite 
(KNOz) in approximately 
Dilute to the mark and 


( NaNOz) 
800 mL 
invert 


Both stock solutions can be diluted by the standards procedures in 
3. 


3. Working Standards: Set of Eight 0.01 to 10 mg N/L 


A subset can be used. 


By weight: To eight 250 mL containers add, respectively, about 


2 5 , 12 • 5 , 5 . 0 and 2 . 5 


of the Working Stock Standard in 1 or 2. For each in turn, measure 
.the exact weight of solution added and divide this weight by 


0.1, 0.05, 0.02 and 0.01 


respectively, this will, in turn, give you the total weight of the 
diluted solution to be made. Make up each solution to this total 
weight with water using a wash bottle for the last 10 g or so. 
Shake before using. This makes 


10.0, 5.00, 2.00 and 1.00 


standards respectively. 
NOTE: Use deionized water for a blank (0.00) standard. 


APPARATUS 


Lachat QuikChem Automated Flow Injection Ion Analyzer which 
includes: 


A. Automatic Sampler 
B. Proportioning Pump 
C. Injection Module with a microloop sample loop 
D. Colorimeter 


1. Interference Filter: 520 nm 
2. Flow Cell: 10 mm, 80 uL 


E. Reaction Module 10-107-04-1-0 with Cd column 
F. QuikCalc II Software System of chart recorder 


fl'"OQA'l V j_ /., £j ~ 
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INJECTION TIMING 


Pump Speed: 35 
Cycle Period: 60 s 
Load Period: 30 s 
Inject Period: 30 s 


Nitrate+ Nitrite: 
Inject to start of peak period: 34 s 
Inject to end of peak period: 88 s 


Nitrite (no column): 
Inject to start of peak period: 18 s 
Inject to end of peak period: 72 s 


GAIN: Gain= 300 x 10 


SYSTEM OPERATION 


A, Inspect modules for proper connections, 


B, Turn on power and all modules. 


N43023, N49023 
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C, Place reagent feedlines into proper containers. Raise tension 
levers on pump tube cassettes. 


D, Allow reagents to pump through the system, 


E. Stop the pump and place reduction column in the manifold. Start 
the pump. 


F, Establish a stable baseline. Set zero on colorimeter, If 
necessary, manually inject a high standard to check gain, 


G, Place 
descending 
standards. 


calibration standards and blank in sample tray in 
order of concentration followed by unknowns and check 


H. At end of run turn off the pump and remove reduction column 
from manifold and connect ends with a union, taking care to avoid 
introduction of air bubbles. 


I, Turn on the pump, all modules and release tension levers on 
pump tube cassettes . 
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SYSTEM NOTES 
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The Cd column efficiency should be above 90% if working properly. 
To check this, inject one or several different nitrite standards 
followed by one or several different nitrate standards. fit the 
nitrite standards' responses to a line. The ratio of the slope of 
the nitrate/nitrite lines x 100% is the efficiency of the column. 
If the column is less than 80% efficient, it should be repacked 
with freshly copperized Cd (Reagents, 5,). 


SOURCE 


' U.S. Environmental Protection Agency, Methods for Chemical Analysis 
of Water and Wastes, EPA-600/4-79-020, March 1983, Method 353.2. 


Methods for Determination of Inorganic 
Fluvial Sediments, Book 5, Chapter Al, 
Interior, U.S. Geological Survey. 


Substances ... in Water and 
U.S. Department of the 
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MVTL Method #P-55023 


POT ASSIUl\'I 
l\,lethod 258.1 (Atomic Absorption, direct aspiration) 


STORET NO. Total 00937 
Dissolved 00935 


Suspended 00936 


Optimum Concentration Range: 0.1-2 mg/I using a wavelength of766.5 nm 
SensltiYity: 0.04 mg/ I 
Detection Limit: 0.01 mg/I 


Preparation of Standard Solution 
I. Stock Solution: Dissolve 0.1907 g of KCI (analytical reagent grade), dried at I IO'C, in 


deionized distilled water and make up to I liter. I ml = 0.10 mg K (100 mg/I). 
2. Prepare dilutions of the stock solution to be used as calibration standards at the time of 


analysis. The calibration standards should be prepared using the same type of acid and at 
the same concentration as will result in the sample to be analyzed either directly or after 
processing. 


Sample Preservation 


1. For sample handling and preservation, see part 4.1 of the Atomic Absorption Methods 
section of this manual. 


· Sample Preparation 


I. For the analysis of total potassium in domestic and industrial effiuents, the procedures 
for the determination of total metals as given in parts 4.1.3 and 4.1.4 of the Atomic 
Absorption Methods section of this manual have been found to be satisfactory. 


2. For ambient waters. a representative aliquot of a well mixed sample may also be used 
directly for analysis. If suspended· solids are present in sufficient amounts to clog the 
nebulizer, the sample may be allowed to settle and the supernatant liquid analyzed 
directly. 


Instrumental Parameters (General) 
I. Potassium hollow cathode lamp 
2. Wavelength: 766.5 nm 
3. Fuel: Acetylene 
4. Oxidant: Air 
5. Type of flame: Slightly oxidizing 


Approved for NPDES 
Issued 1971 
Editorial revision 1974 
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Analysis Procedure 
I. For the analysis procedure and the calculation, sec "Direct Aspiration", part 9.1 of the 


Atomic Absorption Methods section of this manual. 


Notes 
I. 


2. 
3. 


4. 


5. 


In air-acetylene or other high temperature flames ( > 28()()"C), potassium can experience 
partial ionization which indirectly a!Tects absorption sensitivity. The presence of other 
alkali salts in the sample can reduce I his ionization and thereby enhance analytical 
results. The ionization suppressive e!Tect of sodium is small if the ratio of Na to K is 
under 10. Any enhancement due to sodium can be stabilized by adding excess sodium 
(1000 ug/ml) to both sample and standard solutions. If more stringent control of 
ionization is required, the addition of cesium should be considered. Reagent blanks 
should be analyzed to correct for potassium impurities in the bu!Ter stock. 
The 404.4 nm line may also be used. This line has a relative sensitivity of 500. 
To cover the range of potassium values normally observed in surface waters (0.1-20 
mg/I), it is suggested that the burner head be rotated. A 90" rotation of the burner head 
provides approximately one-eighth the normal sensitivity. 
The flame photometric or colorimetric methods may also be used (Standard Methods, 
14th Edition, p 234 & 235). 
Data to be entered into STORET must be reported as mg/I. 


Precision and Accuracy 
I. In a single laboratory (EMSL), using distilled water samples spiked at concentrations of 


1.6 and 6.3 mg K/1. The standard deviations were ±0.2 and ±0.5, respectively. 
Recoveries at these levels were 103% and 102%, respectively . 
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MVTL Method# S-55023 


SODIUl\-1 


Method 273.1 (Atomic Absorption, direct aspi_ration) 


STORET NO. Total 00929 
Dissolved 00930 


Suspended 00928 


Optimum Concentration Range: 0.0.l-l mg/ I using a wavelength of 589.6 nm · 
Sensitivity: 0.0 I 5 mg/ I 
Oetection Limit: 0.002 mg/ I 


Preparation of Standard Solutions 


I. Stock Solution: Dissolve 2.542 g of NaCl (analytical reagent grade). dried al l~O'C. in 
deionized distilled water and make up to I liter. I ml = I mg Na ( 1000 mg/I). 


2. Prepare t.filucions of the stock solution ro_be used as calibration standards at the rime or 
analysis. The calibration standards should be prepared using the same type nf acid and at 
the same conc~mr~ci~-;;-a;-~ill result in the sample to be analyzed either directly or after 
processing. 


Sample Preservation 


I. For sample handling and preservation, see part 4.1 of the Atomic Ahsorption Methods 
section of this manual. 


Sample Preparation 


I. For the analysis of total sodium in domestic and industrial emuents. the procedures for 
the determination of total metals as given in parts 4.1 . .1 and 4.1.4 or the Aromk 
Absorption Methods section of chis manual have been found lo be satisfactory. 


2. For ambient waterS: a representative aliquot of a well-mixed sample may be used directly 
for analysis. If suspended solids are present in sufficient amounts to clog the nehulizer. 
the sample may be allowed to settle and the supernatant liquid analyzed directly. 


Instrumental Parameters (General) 
I. Sodium 111,llow cathode lamp 
2. Wavelength: 589.6 nm 
J. Fuel: Acetylene 
4. O,idant: Air 
5. Type ofname: Oxidizing 


Approved for NPDES 
Issued 1'17 I 


· Editorial rc\'ision 1974 
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Analysis Procedure 


I. Fnr lhe analysis procedure and lhe calculalion. see ""Direcl Aspiralion .. , part Q. I of 1he 
Alomic Absorplion Mel hods scclion of1his manual. 


Notes 
I. 


2. 


.1. 
4. 


The .1.10.2 nm resonance line of sodium. which has a relative sensitivi1y of 185. pro\'ides a 
convenienl way lo avoid the need to dilule more concentrated solu1ions of sodium. 
Low-temperature names increase sensitivity by reducing the extenl of ionization of thi~ 
easily ionized metal. loniza1ion may also be controlled by adding potassium ( 1000 mg/ I) 
to both Slandards and samples . 
Dala lo be enlered into STORET musl be reported as mg/I. 
The name pholometric method may also be used (Standard Melhods, 14th Edition. p. 
250). 


Precision and Accuracy 


I. In a single laboratory ( EMSL), using distilled water samples spiked at le\'els of 8.2 and 52 
mg Na/I, the s1andard devia1ions were · 0.1 and • 0.8. respectively. Recoveries al 1hese 
levels were 102% and 100%. 
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MVTL Method IIS-88523 


SULFATE 


Method 375.4 (Turbidimetric) 


STORET NO. Total 00945 


I. Scope and Application 
1.1 This method is applicable to drinking and surface waters, domestic and industrial wastes. 
1.2 The method is suitable for all concentration ranges of sulfate; however, in order to obtain 


reliable readings, use a sample aliquot containing not more than 40 mg S0,/1. 
1.3 The minimum detectable limit is approximately I mg/I sulfate. 


2. Summary of Method 
2.1 Sulfate ion is converted to a barium sulfate suspension under controlled conditions. The 


resulting turbidity is determined by a nephelometer, filter photometer or 
spectrophotometer and compared to a curve prepared from standard sulfate solutions. 


2.2 Suspended matter and color interfere. Correct by running blanks from which the barium 
chloride has been omitted. 


2.3 Silica in concentrations over 500 mg/I will interfere. 
3. Comments 


3.1 Proprietary reagents, such as Hach Sulfaver or equivalent, are acceptable. 
3.2 Preserve by refrigeration at 4"C. 


4. Apparatus 
4.1 Magnetic stirrer, variable speed so that it can be held constant just below splashing. Use 


identical shape and size magnetic stirring bars. 
4.2 Photometer: one of the following which are given in order of preference. 


4.2.1 Nephelometer 
4.2.2 Spectrophotometer for use at 420 nm with light path of 4 to 5 cm. 
4.2.3 Filter photometer with a violet filter having a maximum near 420 nm and a light 


path of 4.to 5 cm • 
4.3 Stopwatch, if the magnetic stirrer is not equipped with an accurate timer. 
4.4 Measuring spoon, capacity 0.2 to 0.3 ml. 


5. Reagents 
5.1 • Conditioning reagent: Place 30 nil cone. HCI, 300 ml distilled water, 100 ml 95% ethanol 


or isopropanol and 75 g NaCl in solution in a container. Add 50 ml glycerol and mix. 
5.2 Barium chloride, BaCI,, crystals, 20 to 30 mesh. 
5.J Sodium carbonate solution (approximately 0.05N): Dry 3 to 5 g primary standard 


Na,CO, at 250"C for 4 hours and cool in a desiccator. Weigh 2.5 t0.2 g (to the nearest 
mg), transfer to a I liter volumetric flask and fill to the mark with distilled water. 


Approved for NPDES 
Issued 1971 
Editorial revision 1978 
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5.4 Standard sulfate solution ( 1.00 ml = JOO ug SO,): Prepare by either 5.4. I or 5.4.2. 


5.4.1 Standard sulfate solution from H,SO, 
5.4.1.1 Standard sulfuric acid, 0.1 N: dilute 3.0 ml cone. H,SO, to I liter with 


distilled water. Standardize~ 40.00 ml of0.05 N Na,CO, solution 
(5.3) with about 60 ml distilled water by titrating potentiometrically to 
pH about 5. Lift electrodes and rinse into beaker. Boil gently for 3-5 
minutes under a watch glass cover. Cool to room temperature. Rinse 
cover glass into beaker. Continue titration to the pH inflection point. 
Calculate normality using 


5.4. 1.2 


5.4.1.3 


where: 


Ax B 
N = 53.00 x C 


A = g Na,co, weighed into I liter 
B = ml Na,CO, solution 
C = ml acid used to inflection point 


Standard acid, 0.02 N: Dilute appropriate amount of standard acid, 0.1 
N (5.4.1.1) to I liter (200.00 ml if0.1000 N). Check by standardization 
~ 15 ml of0.05 N Na,CO, solution (5.3). 
Place I0.41 ml standard sulfuric acid, 0.02 N (5.4.1.2) in a 100 nd 
volumetric and dilute to the mark. 


5.4.2 Standard sulfate solution from Na,SO,: Dissolve 147.9 mg anhydrous Na,SO, in 
distilled water in a I liter volumetric flask and dilute to the mark with distilled 
water.· 


Procedure 
6. I Formation of barium sulfate turbidity 


6.1.1 Place 100 ml sample, or a suitable portion diluted to 100 ml, into a 250 Erlenmeyer 
flask. 


6.1.2 Add exactly 5.0 ml conditioning reagent (5.1). 
6. 1.3 Mix in the stirring apparatus: 
_6.1.4 While the solution is being stirred, add a measuring spoonful ofBaCI, crystals (5.2) 


and begin timing immediately. 
6.1.5 Stir exactly 1.0 minutes at constant speed. 


6.2 Measurement of barium sulfate turbidity 
6.2.1 Immediately after the stirring period has ended, pour solution into absorbance cell. 
6.2.2 Measure turbidity at 30 second intervals for 4 minutes. 
6.2.3 Record the maximum reading obtained in the 4 minute period. 


6.3 Preparation of calibration curve. 
6.3.1 Prepare calibration curve using standard sulfate solution (5.4). 
6.3.2 Space standards at 5 mg/I increments in the 0-40 mg/I sulfate range. 
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7. 


8. 


6.3.3 Above 50 mg/I the accuracy decreases and the suspensions lose stability. 
6.3.4 Check reliability of calibration curve by running a standard with every 3 or 4 


samples. 
6.4 Correction for sample color and turbidity. 


6.4.1 Run a sample blank using the procedure 6.1 and 6.2 without the addition of barium 
chloride (6.1.4). 


Calculations 
7.1 · Read mg S04 from calibration curve 


Precision and Accuracy 


mg SO,/! = mg SO, x 1,000 
ml sample 


8.1 Thirty-four analysts in 16 laboratories analyzed six synthetic water samples containing 
exact increments of inorganic sulfate with the following results: 


Increment as Precision as Accuracl as · 
Sulfate Standard Deviation Bias, Bias 


mg/liter mg/liter % mg/liter 


8.6 2.30 -3.72 --0.3 
9.2 1.78 -8.26 --0.8 
110 7.86 -3.01 -3.3 
122 1.50 -3.37 -4.1 
188 9.58 +0.04 +0.1 
199 11.8 -1.70 -J.4 


(FWPCA Method Study 1, Mineral and Physical Analyses). 


I. 


2. 


8.2 A synthetic unknown sample containing 259 mg/I sulfate, 108 mg/I Ca, 82 mg/I Mg, 
3.1 mg/I K, 19.9 mg/I Na, 241 mg/I chloride, 0.250 mg/I nitrite N, I.I mg/I nitrate 
N, and 42.5 mg/I total alkalinity (contributed by NaHCO,) was analyzed in 19 
laboratories by the turbidimetric method, with a relative standard deviation of 9.1 % and 
a relative error of 1.2%. 


Bibliography 


Annual Book of ASTM Standards, Part 31, "Water", Standard 0516-68, Method B, p 430 
( 1976). 
Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 496, 
Method 427C, (1975). 
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pH 


Principle 


The pH of a solution refers to Its hydrogen ion activity and ls expressed as 
the logarithm of the reciprocal of the hydrogen ion activity in moles per liter 
at a given temperature. The practical pH scale extends from O, verl, acidic, 
to 14, very alkaline, with 7 corresponding to exact neutrality at 25 C. The 
glass electrode ls used in combination with a calomel reference electrode. The· 
glass-reference electrode pair produces a change of 59.1 mV /pH unit at 25°c. 


Interferences 


The glass electrode Is relatively free of interference from color, turbidity, 
colloidal matter, oxidants, reductants, or high salinity, except for a sodium 
error at a high pH. Temperature exerts two significant effects on the pH 
measurement, the pH. potential, i.e., the change in potential per pH unit, varies 
with temperature; and the ionization in the sample also varies. The first effect 
can be overcome by a temperature compensation adjustment provided on the 
better commercial instruments. The second effect ls inherent in the sample 
and ls taken into consideration by recording both temperature and pH of each 
sample. 


Apparatus 


A. 


B. 


c. 


D. 


pH Meter. 


Glass electrode for measurement over the entire pH range. 


Reference electrode: a calomel, silver-silver chloride, or other 
constant-potential electrode. 


Magnetic stirrer, with Teflon-coated stirring bar. 


Standard Solutions 


Use commercially available buffer solutions that are color coded. 


Procedure 


A. 


B. 


Place 30 ml of the pH 10 buffer in a disposable beaker, place on the 
magnetic stirrer and insert the electrodes. Depress the "STBY" switch 
to turn the meter on (and off). Set the "mode" to pH and press 
"Multipoint Cal". Enter 10 and then "enter" for buffer #1. 


Allow the buffer. to stablllzie and r.ecor.d the mv reading from ~h:-9lsRli!YJ 
and then depress "enter". ;; ~ "U \J J.., 
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c. 


D. 


E. 


F. 


G. 


H. 


I. 


Put the meter in the '"STBY"' mode and remove the pH 10 buffer. Rinse 
and dry the electrodes. Cover the beaker with a watchglass. 


Place 30 mls of the pH 7 buffer in a disposable beaker, place on the 
magnetic stirrer and insert the electrodes. Depress "STBY" button to 
turn the meter on. Enter 7 and then '"enter'" for buffer #2. 


Allow the buffer to stabilize and record the mv reading from the display 
and then depress '"enter". The efficiency reading will now appear on 
the display (the acceptable range is 1.0000 ±_3% or from 0.97000 to 
1.0300). If the efficiency is within the allowed limits, record the 
efficiency and depress '"enter" and then '"STBY'". If the efficiency is 
not within these limits, start over with the pH 10 buffer. 


Remove the pH 7 buffer and repeat the same procedure with the pH 4 
buffer. 


Check the pH 10 buffer. It should be within a ±_3% range (9.7 to 10.3). 
If the pH 10 buffer is not within this range you must recalibrate. 


The samples to be read must be within the range bracketed by the 
calibration (pH 4 to 10). 


Run duplicate analyses on 10% of the samples measured. 


Reference: EPA Method 150.l 







I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


•• 
I 
I 
I 
•• 
I 


·I 
I 
I 


MVTL Method# T-18023 


TE!VlPERAtURE 


· Method i70.1 (Thermometric) 


STORET NO. 00010 


I. Scope and Application . 
1.1 This method is applicable to drinking, surface, and saline waters, domestic and industrial 


wastes. 
2. Summary of Method· 


2.1 Temperature measurements may be made with any good grade of mercury-filled or dial 
type centigrade thermometer, or a thermistor. 


3. Comments 
3.1 Measurement device should be routinely checked against a precision thermometer 


certified by the National Bureau of Standards. 
4. Precision and Accuracy 


4.1 Precision and accuracy for this method have not been determined. 
5. Reference 


5.1 . The procedure to be used for this determination is found in: 
Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 125, 
Method 212 ( 1975) . 
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RESIDUE, FILTERABLE 


Method 160.1 (Gravimetric, Dried at 180°C) 


STORET NO. 70300 


I. Scope and Application 
· I. I This method is applicable to drinking, surface, and saline waters, domestic and industrial 


wastes. 
I. 2 The practical range of the determination is IO mg/ I to 20,000 mg/ I. 


2. Summary of Method 
2. I A well-mixed sample is filtered through a standard glass fiber filter. The filtrate is 


evaporated and dried to constant weight at 180°C. 
2.2 If Residue, Non-Filterable is being determined, the filtrate from that method may he 


used for Residue, Filterable. 
3. Definitions 


J. I Filterable residue is defined as those solids capable of passing through a glass fib,·r filter 
and dried to constant weight at I 80°C. 


4. Sample Handling and Preservation 
4.1 Preservation of the sample is not practical; analysis should begin as soon as possif.le. 


Refrigeration or icing to 4°C, to minimize microbiological decomposition of solids, is 


recommended. 
5. Interferences 


5.1 Highly mineralized waters containing significant concentrations of calcium, magnesium. 
chloride and/or sulfate may be hygroscopic and will require prolonged d, ying. 
desiccation and rapid weighing. 


5.2 Samples containing high concentrations of bicarbonate will require careful and possibly 
prolonged drying at I 80°C to insure that all the bicarbonate is converted to carbonate. 


5.3 Too much residue in the evaporating dish will crust over and entrap water that will not 
be driven off during drying. Total residue should be limited to about 200 mg. 


6. Apparatus 
6._1 Glass fiber filter discs, 4.7 cm or 2.1 cm, without organic binder, Reeve Angel type 934-


AH, Gelman type A/E, or equivalent. 
6.2 Filter holder, membrane filter funnel or Gooch crucible adapter. 
6.J Suction flask, 500 ml. 
6.4 Gooch crucibles, 25 ml (if2. I cm filter is used). 
6.5 Evaporating dishes, porcelain, 100 ml volume. (Yycor or .platinum dishes may It,· 


substituted). 
(i.6 Steam bath. 
o. 7 Drying oven, I 80'C t re. 
b.8 Desiccator. 
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b.9 Analytical balance, capable of weighing to 0.1 mg. 


7. Procedure 
7.1 Preparation of glass fiber filter disc: Place the disc on the membrane filter apparatus or 


insert into bottom of a suitable Gooch crucible. While vacuum is applied, wash the disc 
with three successive 20 ml volumes of distilled water. Remove all traces of water by 
continuing to apply vacuum after water has passed through. Discard washings. 


7.2 Preparation of evaporating dishes: If Volatile Residue is also to be measured heat the 
clean dish to 550 , 50"C for one hour in a muffie furnace. If only Filterable Residue is to 
be measured heat the clean dish to 180 , 2·c for one hour. Cool in desiccator and store 
until needed. Weigh immediately before use . 


7.J Assemble the filtering apparatus and begin suction. Shake the sample vigorously and 
rapidly transfer JOO ml 10 the funnel by means of a 100 ml grnduated cylinder. If 101.al 
filterable residue is low, a larger volume may be filtered. 


7.4 Filter the sample through the glass fiber filter, rinse with three IO ml portions of dis rilled 
water and continue to apply vacuum for about 3 minutes after filtration is complele w 
remove as much water as possible. 


7.5 Transfer 100 ml (or a larger volume) of the filtrate to a weighed evaporating dish and 
evaporate to dryness on a steam bath. 


7.6 Dry the evaporated sample for at least one hour at 180 t2'C. Cool in a desiccator and 
weigh. Repeat the drying cycle until a constant weight is obtained or until weight loss is 


less than 0.5 mg. 
8. Calculation 


9. 


I. 


8.1 Calculate filterable residue as follows: 


Filterable residue, mg/ I 
(A - B)x 1,000 


~ 


C 


where: 


A = weight of dried residue + dish in mg 
B = weight of dish in mg 
C = volume of sample used in ml 


Precision and Accuracy 
9.1 Precision and accuracy are not available at this time. 


Bibliography 


Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 92, Method 


208B, ( 1975). 
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RESIDUE, NON-FILTERABLE 


l.\olethod 160.2 (Gravimetric, Dried at 103-lOS"C) 


STORET NO. 00530 


I. Scope and Application 
I. I This method is applicable to drinking, surface, and saline waters, domestic and industrial 


wastes. 
1.2 The practical range of the determination is 4 mg/I to 20,000 mg/I. 


2. Summary of Method 
2.1 A well-mixed sample is filtered through a glass fiber filter, and the residue retained on lhe 


filter is dried to constant weight at IOJ-105°C. 
2.2 The filtrate from this method may be used for Residue, Filterable. 


3. Definitions 
3.1 Residue, non-filterable, is defined as those solids which are retained by a glass fiber filter 


and dried to constant weight at IOJ-105"C. 
4. Sample Handling and Preservation . 


4.1 Non-representative particulates such as leaves, sticks, fish, and lumps of fecal mailer 
should be excluded from the sample if it is determined that their inclusion is not desired 
in the final result. 


4.2 Preservation of the sample is not practical; analysis should begin as soon as possible. 
Refrigeration or icing to 4°C, to minimize microbiological decomposition of solids, is 


recommended. 
5. Interferences 


5.1 Filtration apparatus, filter material, pre-washing, post-washing, and drying temperature 
are specified because these variables have been shown lo affect the results. 


5.2 Samples high in Filterable Residue (dissolved solids), such as saline waters, brines and 
some wastes, may be subject to a positive interference. Care must be taken in selecting the 
filtering apparatus so that washing of the filter and a~y dissolved solids in the filter (7.5) 
minimizes this potential interference. 


6. Apparatus 
6.1 Glass fiber filter discs, without organic binder, such as Millipore AP-40, Reeves Angel 


934-All, Gelman lype A/E, or equivalent. 
NOTE: Because of the physical nature of glass fiber filters, the absolute pore size cannot 
be controlled or measured. Terms such as "pore size'", collection efficiencies and effective 
retention are used lo define this property in glass fiber filters. Values for these parameters 
vary for the filters listed above. 


6.2 Filter support: filtering apparatus with reservoir and a coarse (40--60 microns) frilled 
disc as a filter support. 
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NOTE: Many funnel designs are available in glass or porcelain. Some of the most 
common are Hirsch or Buchner funnels, membrane filter holders and Gooch crucibles. 
All are available with coarse fritted disc. 


6.3 Suction nask: 
6.4 Drying oven, l03-l05"C. 
6.5 Desiccator. 
6.6 Analytical balance, capable of weighing to 0.1 mg. 


7. Procedure 
7. I Preparation of glass fiber filter disc: Place the glass fiber filter on the membrane filter 


apparatus or insert into bottom of a suitable Gooch crucible with wrinkled surface up. 
While vacuum is applied, wash the disc with three successive 20 ml volumes of distilled 
water. Remove all traces of waler by continuing lo apply vacuum after waler has pa.ssed 
through. Remove filter from membrane filter apparatus or both crucible and filter if 
Gooch crucible is used, and dry in an oven al 103-l05"C for one hour. Remove lo 
desiccator and store until needed. Repeal the drying cycle until a constant weight is 
obtained (weight loss is less than 0.5 mg). Weigh immediately before use. After weighing, 
handle the filter or crucible/filter with forceps or tongs only. 


7.2 Selection of Sample Volume 
For a 4. 7 cm diameter filter, filter 100 ml of sample. If weight of captured residue is less 
than 1.0 mg, the sample volume must be increased to provide at least 1.0 mg of residue. If 
other filter dia_meters are used, start with a sample volume equal to 7 ml/cm' of filter area 
and collect at least a weight of residue proportional to the 1.0 mg stated above. 
NOTE: If during filtration of this initial volume the filtration rate drops rapidly, or if 
filtration time exceeds 5 to IO minutes, the following scheme is recommended: Use an 
unweighed glass fiber filter of choice affixed in the filter assembly. Add a known volume 
of sample to the filler funnel and record the time elapsed after selected volumes have 
passed through the filter. Twenty-live ml increments for timing are suggested. Continue 
to record the time and volume increments until fitration rate drops rapidly. Add 
additional sample if the filter funnel volume is inadequate to reach a reduced rate. Plot 
the observed time versus volume filtered. Select the proper filtration volume as that just 
short of the lime a significant change in filtration rate occurred. 


7.3 Assemble the filtering apparatus and begin suction. Wet the filter with a small volume of 
distilled water to seat it against the frilled support. 


7.4 Shake the sample vigorously· and quantitatively transfer the predetermined sample 
volume selected in 7.2 to the filter using a graduated cylinder. Remove all traces of water 
by continuing to apply vacuum after sample has passed through. 


7.5 With suction on, wash the graduated cylinder, filter, non-filterable residue and filter 
funnel wall with three portions of distilled water allowing complete drainage between 
washing. Remove all traces of water by continuing to apply vacuum after water has 
passed through. 
NOTE: Total volume of wash water used should equal approximately 2 ml per cm'. For a 
4. 7 cm filter the total volume is 30 ml. 
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~.6 Carefully remove the filter from the filter support. Alternatively, remove crucible and 
filter from crucible adapter. Dry at least one hour at I03-105°C. Cool in a desiccator and 
weigh. Repeat the drying cycle until a constant weight is obtained (weight loss is less than 
0.5 mg)_-· 


8. Calculations 
8.1 Calculate non-filterable residue as follows: 


. 'd I (A - B)xl 000 Non-f1lterable res, ue, mg/ = C ' 


where: 


A = weight of filter (or filter and crucible)+ residue in mg 
B = weight offilter (or filter and crucible) in mg_ 
C = ml of sample filtered 


9. Precision and Accuracy 
9.1 · Precision data are not available at this time. 
9.2 Accuracy data on actual samples cannot be obtained, 


Bibliography 


L NCASI Technical Bulletin No. 291, March 1977. National Council of the Paper Industry for 


Air and Stream Improvement, Inc., 260 Madison Ave., NY. 
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MVTL Method# Z-30023 


ZINC 


Method 289.1 (Atomic Absorption, direct aspiration) 


STORET NO. Total 01092 
Dissolved 01090 


Suspended 01091 


Optimum Concentration Range: O.OS-1 mg/I using a wavelength of213.9 nm 
Sensitivity: 0.02 mg/I 
Detection Limit: O.OOS mg/I 


Preparation of Standard Solution 
I. Stock Solution: Carefully weigh 1.00 g of zinc metal (analytical reagent grade) and 


dissolve cautiously i.n 10 ml HNO,. When solution is complete make up to I liter with 
deionized distilled water. I ml = I mg Zn (1000 mg/I). 


2. Prepare dilutions of the stock solution to be used as calibration standards at the time of 
analysis. The calibration standards should be prepared using the same type of acid and at 
the same concentration~ will result in the sample to be analyzed either directly or after 
processing. 


Sample Prese"ation . 
I. For sample handling and preservation, see part 4.1 of the Atomic Absorption Methods 


section of this manual. 


Sample Preparation 
I. The procedures for preparation of the sample as given in parts 4.1.1 thru 4.1.4 of the 


Atomic Absorption Methods section of this manual have been found to be satisfactory. 


Instrumental Parameten 
I. Zinc hollow cathode lamp 
2. Wavelength: 213.9 nm 
3. Fuel: Acetylene 
4. Oxidant: Air 
S. Type offlame: Oxidizing 


Analysis Procedure 
I. For the analysis procedure and the calculation, see "direct aspiration" part 9.1 of the 


Atomic Absorption Methods section of this manual. 
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Notes 
I, 


2, 


3. 
4. 


5. 


6. 


7. 


High levels of silicon may interfere. 
The air-acetylene flame absorbs about 25% of the energy at the 213.9 nm line. 


· The sensitivity may be increased by the use oflow-temperature flames. 
Some sample container cap liners can be a source of zinc contamination. To circumvent 
or avoid this problem, the use of polypropylene caps is recommended. 
The dithizone colorimetric method may also be used {Standard Methods, 14th Edition, p 
265). 
For concentrations of zinc below 0.01 mg/I, either the Special Extraction Procedure 
given in part 9 .2 of the Atomic Absorption Methods section or the furnace procedure, 
Method 289.2, is recommended. 
Data to entered into Store! must be reported as ug/1. 


Precision and Accuracy 


I. An interlaboratory study on trace metal analyses by atomic absorption was conducted by 
the Quality Assurance and Laboratory Evaluation Branch of EMSL. Six synthetic 
concentrates containing varying levels of aluminum, cadmium, chromium, copper, iron, 
manganese, lead and zinc were added to natural water samples. The statistical results for 
zinc were as follows: ,·J 


Standard 
Number True Values Mean Value Deviation Accuracy as 
or Labs ug/liter ug/litcr 


86 28t 284 
89 310 308 
82 56 62 
81 70 15 
62 7 22 
61 II 11 
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ug/litcr 


97 
114 
28 
28 
26 
18 


% Bias 


1.2 
--0.7 
11.3 
6.6 
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APPENDIX C 


TOWN 


0 INFLUENT D EFFLUENT D 


DATE 


Sampled by ____ _ 
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APPENDIX D 


ANION/ CATION BALANCE 


• "I/////!!!!!!!!!!////!!!!!//!!/!//!!!!!!///!!!!/!!!!/!!///!!!!!////!!!!/!!/!/!! 
~.AB # 3915 


I 
CALCIUM (mg/Ll 


.MAGNESIUM (mg/L) 


SODIUM (mg/L) 


I POTASSIUM (mg/L) 


I IRON <mg/Ll 


EC (micromhos/cm) 


101.000 


33.800 


7.350 


2.990 


0.440 


718.000 


SULFATE (mg/Ll 


CHLORIDE (mg/Ll 


NITRATE. (mg/Ll 


CARBONATE (mg/L) 


BICARBONATE (mg/Ll 


55.800 


4.700 


0.200 


0.000 


256.000 


.!!!!~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!;!j!!!!!!!!!!!!l!!!!l!!!!!!!!!!!!!l!ll!I!! 


TOTAL CATIONS 


.SAR 


•
HARDNESS 
20 PS=''#####.###'' 
25 N=O:FLAGS="ON" 
30 DIM ION(lll 


8.272 


o. 162 


391. 318 


I .. CLS 
~., FOR .J=l TO 80:PRINT CHRS!254l;:NEXT 


TOTAL ANIONS 


Y. ERROR 


CATIONS/EC 


6.430 


12.535 


0.012 


50 COLOR 0 1 7:LOCATE 1,29:PRINT" ANION/CATION BALANCE ":COLOR 7,0 
lls~ LOCATE 2,5:COLOR 31:PRINT "Q TO QUIT":COLOR 7,0 
115:::. LOCATE 3,5:COLOR 15,0:SOUND 1000,5:INPUT "LAB# ",LNS:COLOR 7,0 


56 N=N+l 
ll57 IF LNS="Q" OR LNS="q" THEN CLS: SYSTEM 
F8 LOCATE 2,5:PRINT" " 


60 DATA "CALCIUM ·(mg/Ll ",5, "MAGNESIUM !mg/Ll ", 7, "SODIUM (mg/Ll ",9, "POTASSIUM (mg 


IL)", 11, "IRON (mg/Ll ", 13; "EC", 15 
0 DATA "SULFATE (mg/Ll ",5, "CHLORIDE (mg/U ", 7, "NITRATE (mg/Ll ",9, "CARBONATE (mg 
Ll",11,"BICARBONATE (mg/Ll",13 


100 FOR I=l TO 5:READ CATS:READ V:LOCATE V,5:PRINT CATS:NEXT 


105 READ CATS:READ V:CATS=CATS+" ("+CHRS(230)+ "mhos/cml":LOCATE V,5:PRINT CATS 
10 FOR I=l TO 5:READ ANIONS:READ V:LOCATE V,50:PRINT ANIONS:NEXT 


120 DATA 5,7,9,11,13,15,5,7,9,11,13 


-


25 DATA 20,12.1,22.9,39.1,13.9,48,35.4,14,50,50 
30 FOR l=l TO 6:READ V:LOCATE V,25:INPUT" ",ION(I):NEXT 
40 FOR 1=7 TO 11:READ V:LOCATE V,70:INPUT" ",IDN!Il:NEXT 


i45 CSUM=O: ANSUM=O 
50 FOR 1=1 TO 5:READ C:CSUM=CSUM+!ION(I)/Cl:NEXT 
60 FOR I=7 TO 11:READ C:ANSUM=ANSUM+!ION(ll/Cl:NEXT 


170 PERCENT=ABS(((CSUM-ANSUMl/(CSUM+ANSUMll*lOO) 


180 SAR=(ION!3J/22.9l/!SQR(((ION(1l/20l+(I0N(2)/12.1))/2)l 
90 FACTOR=CSUM/I0N!6l 


) HARD=!ION(1)*2.497l+(IDN(2l*4.116l 
LOCATE 17,1:FOR .J=l TO 80:PRINT CHR$(223l;:NEXT 


1
~2 
03 
04 


FDR F=17 TD 20:LDCATE F,1:PRINT CHRS!221J:LOCATE F,80:PRINT CHRS(222l:NEXT 
LOCATE 21,1:FOR .J=l TO 80:PRINT C~~S(223l;:NEXT 


205 


IUM 


"" 


LOCATE 18,5:CDLDR 15,0:PRINT "TOTAL CATIONS ";:LOCATE 18,22:PRINT USING PS;C 


I nrATF 1R.~11,PRTt-lT "TnTAI. AMTnMc; ", ,1 nrATF 1R.A7,PRTNT ll<;TNr, Pc\ceAN<;IIM 
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LOCATE 
LOCATE 
LOCATE 1220 


7-'l LOCATE 
l 


APPENDIX D 


19,5:PRINT "SAR ";:LOCATE 19,22:PRINT USING P$;SAR 
19,50:PRINT "% ERROR ";:LOCATE 19,67:PRINT USING P$;PERCENT 
20,5:PRINT "HARDNESS ";:LOCATE 20,22:PRINT USING P$;HARD 
20,50:PRINT CHR$(228l;" CATIONS/EC";:LOCATE 20,~7:PRINT USING P$;FACT 


1240 COLOR 7 ,O 
250 LOCATE 23,5:PRINT "P<rint>, S(kipl ";:LOCATE 23,21:SDUND 1000,5:INPUT" ",AN . ' . 
$ 


1
260 IF AN$=" S" DR AN$=" s" THEN RESTORE: GOTO 40 
270 IF AN$="P" OR AN$="p" THEN GOSUB 500:RESTORE:GDTO 40 
280 SOUND 1000,5:SOUND 200,5::LOCATE 23,21:PRINT" 
500 N = 0 


1501 ON ERROR GOTO 1000 
505 LPRINT CHR$(140l 
S10 LPRINT CHR$(27>;"E":LPRINT" 
NCE" Eis LPRINT 
..,20 FOR 1=1 TO 80: LP.RI NT CHR$ ( 161>;: NEXT 
550 LPRINT CHR$(14); "LAB# ";LN$ 


t 55 LPRINT 
60 LPRINT CHR$(27l;"E" 


\'':SS$='' II 


":GOTO 250 


ANION/ CATION BALA 


565 5$="\ 
ll570 LPRINT 
93 "SULFATE 


USING "CALCIUM (mg/Ll ####U#####.41##"; ION<l>; :LPRINT 
(mg/LI ##########.###";ION<?> 


SS$;:LPRINT USIN 


S71 LPRINT 


E72 LPRINT USING "MAGNESIUM (mg/Ll ########.###";ION(2l;:LPRINT SS$;:LPRINT USIN 
"CHLORIDE <mg/Ll #########.###";ION(8l · 


73 LPRINT . 
574 LPRINT USING "SODIUM (mg/LI ###########.###";ION<3l;:LPRINT SS$;:LPRINT USIN 


[ 
"'NITRATE (mg/Ll ##########.###";ION (9) 
_; LPRINT 


576 LPRINT USING "POTASSIUM <mg/Ll ########.###"; ION<4l ;::LPRINT SS$; :LPRINT USIN 


'


"CARBONATE (mg/Ll ########.###";ION(10l 
77 LPRINT 
78 LPRINT USING ''IRON (mg/LI ###########.###";ION(5l;:LPRINT SS$;:LPRINT USIN 


' 


"BICARBONATE <mg/Ll ######.###"; ION(lll 
79 LPRINT 
80 LPRINT USING "EC <micromhos/cml #######.###";ION(6) 


590 LPRINT:FOR I=l TO 80:LPRitH CHR$(161l; :NEXT 


l oo LPRINT 
11 LPRINT USING "TOTAL CATIONS ###########.ff##"; CSUM;: LPRINT SS$;: LPRINT USING 


"TOTAL ANIONS ############.###";ANSUM 


,
12 LPRINT 
21 LPRINT USING "SAR #ll####ll##########.###";SAR;:LPRINT SS$;:LPRINT USING" 


• ERROR #################.###";PERCENT 


,
22 LPRINT 
31 LPRINT USING "HARDNESS ##ll#ll#########tt#.###";HARD;:LPRINT SS$;:LPRINT USING 
CATIONS/EC ##############.###";FACTOR 


650 RETURN 


1000 IF ERR=24 THEN RESUME · 
010 IF ERR=25 DR ERR=27 THEN LOCATE 23,65:COLOR 31:SOUND 1000,5:SOUND 200,5:PRI 


NT "CHECK PRINTER":FOR PAUSE=! TO 2000:NEXT:COLOR 7,0:LOCATE 23,65:PRINT" 


I 
I 
I 


":LOCATE 23,21:PRINT" ":RESUME 250 


,.i,:-:0019 
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APPENDIX E 


LANDFILL MONITORING PARAMETER LISTS 


ROUTINE 


Appearance (b) 
pH (a) 
Speci.f ic Conductance. (a) 


PARAMETERS 


Temperature (a) 
Hater Elevation (c) 


' .. 


VOLATILE ORGANIC COHPOUHDS 
Holoaennted 


Allyl chloride 
Broaodichloroaethane 
Broaofora 
Broaoaethane 
Carbon tetrachloride 
Chlorobenzene (monochlorobenzene) 
Chlorodibromoaethane 
Chloroethane 
2-Chloroethyl Vinyl Ether 
Chlorofora 
Chloroaethane 
1,2-Dibroaomethane (EDB) 
Dibroaoaethane 
Dichloroacetonitrile 
1,2-dichlorobenzene 
1,3~dichlorobenzene 
1,4-dichlorobenzene 
Dichlorodifluoromethane 
1,1-dichloroethane 
1,2-dichloroethane 


1,1-dichloroethylene 
Cis-1,2-dichloroethylene 
trans-1,2-dichloroethylene 
Dichlorofluoromethane 
Dichloromethane (methylene chloride) 
1,2-dichloropropane 
1,3-dichloropropane 
1,1-dichloropropene 
Cis-1,3-dichloropropene 
Trans-1,3-dichloropropene 
2,3-dichloropropene 
Pentachloroethane 
1,1,1,2-tetrachloroethane 
1,1,2,2-tetrachloroethane 
Tetrachloroethylene 
1,1,1-trichloroethane 
1,1,2-trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
1,2,3-trichloropropane 
1,1,2-trichlorotrifluoroethane 
Vinyl chloride 


Nonhnloaenotvd 


Acetone 
Benzene 
Cumene 
Ethyl benzene 
Ethyl ether 
Hethyl ethyl ketone 


Methyl isobutyl ketone 
Tetrahydrofuran 
Toluene 
m-Xylene 
o-Xylene 
p-Xylene 


(a) Two measurements, in field, immediately after obtaining sample, 
and in laboratory. 


(b) Visual Observation, in field and laboratory, noting conditions 
such as the following, color, cloudiness, floating films,
other liquid or gas phases, odors. 


(c) As mea,rnred in field before pumping or hai.U.ng. 
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APPENDIX E 


LANDFILL MONITORING PARAMETER LISTS 


EXTENDED LIST OF PARAMETERS 


Alkalinity 


Ammonia Nitrogen 


Arsenic, Dissolved 


Cadmium, Dissolved 


Calcium, Dissolved 


Chloride 


Chromium, Total Dissolved 


Copper, Dissolved 


Dissolved Solids, Total 


EH ( a) 


Iron, Dissolved 


Lead, Dissolved 


Hagnesium, Dissolved 


Hanganese, Dissolved 


Mercury, Dissolved 


Nitrate & Nitrite, as N 


Potassium, Dissolved 


Sodium, Dissolved 


Sulfate 


Suspended Solids, Totai 


Zinc, Dissolved 


Cation-Anion Balance 


(a) Two measurements, in field, immediately after 
obtaining sample, and in 
laboratory. 
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3.0 ProJect Description 


ftinnesota Valley Testing Laboratories, Inc. will be sampling and 
analyzing the groundwater at the Freeway Landfill. Sampling will be 
performed to meet the ftinnesota Pollution Control Agency 
requirements. The Freeway Landfill is located in Burnsville, 
rtinnesota. 


4.0 nonitoring Point Locations 


The following list is the monitoring point locations and Top of 
Casing Elevations: 


Monitoring_Point ____________ Toe_of_Casing_Elevation 
WT 6 700.40 
WT 9 703.94 
WT 10 707.77 
WT 12 718.12 
SW-6 NA 
SW-3 NA 
US Salt NA 
4 New Wells NA 


The Top of Casing Elevations on the four new wells will be 
forwarded when they are installed. 


5.0 Sampling Procedures 


5.1 Static Water Level 


Prior to well evacuation, static water level is measured to the 
nearest 0.01 foot by a Johnson Watermarker. The watermarker is 
rinsed with deionized water prior to use at each well. 


5.2 Evacuation of Standing Water 


Standing water is evacuated from a monitoring well by one of 
three methods. A Teflon Bailer, Fultz Pump, or ISCO Bladder 
Pump is used depending on the volume of water in the well. 


"."'001') ~.' J_ ;: ' ,l 
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5.2.1 Teflon Bailer 


A laboratory cleaned Teflon Bailer is lowered to the 
water using a downrigger. The downrigger is equiped with 
a stainless steel cable. The bailer is used to remove a 
minimum of three well volumes depending on 
stabilization. The bailers are cleaned in the lab using 
soap and water with a multiple distilled rinse. The 
bailers are then wrapped in aluminum foil. Bailer blanks 
are analyzed on a frequent basis. Seperate bailers are 
used at each well, eliminating the need for field 
decontamination. The cable on the downrigger is rinsed 
with deionized water prior to use at each well. 


5.2.2 Pultz Pump 


The Pultz Pump is used to evacuate a minimum of three 
well volumes. This pump is a submersible pump. The pump 
is used only to evacuate well volumes, not to sample the 
well. Only Teflon Bailers are used to sample. The Pultz 
is cleaned by pumping soap and water and then a deionized 
rinse. 


5.2.3 ISCO Bladder Pump 


The ISCO Bladder Pump is also used to evacuate a minimum 
of three well volumes. This pump is an air driven 
bladder pump. The air never comes in contact with the 
water. Cleaning is performed the same as with the Pultz 
Pump. 


5.3 Stabilization of nonitoring Wells 


Stabilization ~ests are performed on wells that have sufficient 
recharge to yield a minimum o.f three ~ell volumes. After 
determining t'.1e volume in the ~ell, 3 pump or bailer is used to 
evacuate the •ell. Each well volume is analyzed for pH, 
Temperature, and Conductivity. This procedure is repeated until 
three successive readings are obtained within the following 
ranges: 


pH+/- 0. 1 units 
Temper~ture ~;- 0.5 degrees C 
Conductivity •!- SX (Temperature corrected) 


q·~oo1~ wi~ ~ 
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5.4 Recovery Rate Test 


Wells that do not have sufficient recharge are bailed or pumped 
dry. The recharge is measured until sufficient to allow sample 
collection. Temperature, pH, and Conductivity are measured on 
the volume removed and the recharge water. 


5.5 Sample Collection 


5. 5. 1 


5.5.2 


Monitoring Wells 


After Stabilization or Recovery Rate Tests are performed, 
the final sample is collected. VOC's are always sampled 
first, followed by metals and nutrients. Metals samples 
are filtered immediately after sample collection using a 
Nalgene filtering Apparatus. Seperate filtering units 
are used at each well. Preservation is done immediately. 


Surface Waters 


Surface water samples are collected using appropriate 
sample bottles. Samples are collected at approximately 
one foot below the surface or half depth of water on 
shallow sites. Collection order is the same as for 
monitoring wells. Metals are total, not filtered, 


6.0 Analytical Equipment Used in field 


Temperature and pH are measured using a Beckman Hodel 11 pH Heter. 
The meter is calibrated prior to use at each site with known 
standards. Conductivity is measured using a Y.S.I. Hodel 33SCT 
Meter. Calibration is performed prior to use at each site. 


7.0 Trip Blanks & Duplicates 


A trip blank is prepared in the lab for VOC's. This blank is carried 
with the sample vials and analyzed at the same time. Trip blanks for 
other parameters are available on request. Trip blanks are reported 
with the monitoring well data. Each sampling event will contain the 
preparation of a disguised duplicate sample. This duplicate sample 
will be reported with the monitoring well data. 
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8.0 Sample Preservation 


Samples are preserved according to Table A. 


9.0 Sample Transportation 


The samples collected in the field are transported to the lab within 
twenty-four to forty-eight hours. All samples are transported in 
seperate coolers for each sampling site. The personnel responsible 
for sampling are also in charge of transportation. Each sample is 
tagged using the methods shown in Figure 1. 


10.0 Sample Chain of Custody 


10.1 Field Sampling Operations 


Chain of Custody Forms (see Appendix Bl are filled out on site 
by HVTL Field Service Personnel. Samples are transported to the 
laboratory within forty-eight hours of sampling. Upon arrival 
at the laboratory, sample custody is signed over to the sample 
administration group. 


10.2 Laboratory Operations 


Samples received at the laboratory will be logged in by the HVTL 
sample administration group. The Inorganic Lab representative 
to this group will log the samples into the HVTL sample tracking 
system, This person will be responsible for maintaining copies 
of Chain of Custody Forms, Bills of Lading, and verification of 
data entered in the sample custody records. This individual is 
responsible for notifying HVTL Field Service personnel 
immediately in the event of samples arriving mislabeled or 
inappropriately preserved. 


Field Service personnel transport VOC sample vials to the 
Organics Lab only after sample administration has been 
notified. Chain of Custody for VOCs is signed for by personnel 
in the Organics Laboratory. This procedure will not be 
necessary upon consolidation of the laboratories to a single 
location. This change is expected in the spring of 1990. 
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Samples will be logged and assigned a unique work order number 
for each batch arriving on a given day, This sequentially 
assigned number designates the lab within nVTL responsible for 
reporting the data to the client. Individual samples are 
assigned unique sequential lab numbers, After, log in samples 
are stored in their assigned refrigerator or room temperature 
shelf. 


Lab personnel return the samples to their assigned storage 
location when they have subsampled for a specific test, Samples 
are stored until all holding times have been exceeded, 


11.0 Assessment of Data and Reporting 


The results of the raw data, including quality control data, are 
revived by the lab manager and the proJect director prior to report 
generation. The proJect director is responsible for compiling all of 
the necessary forms and information. 


The data is reported to the client in a timely fashion so as to meet 
nPCA requirements. Reports are confidential to the client with 
carbon copies mailed only by the clients request. 


The following is a list of all information that is included in the 
report: 


Stabilization Forms 
Recovery Rate Forms 
Field Notes 
Chain of Custody Forms 
nPCA Standardized Lab Reports 
nVTL Lab Reports 


Reports shall include: 


Name of Sampling Personnel 
Time Sampled 
Date Sampled 
Date Analy3es Completed 
Comments on Sampling and Analyses 


!Figure 2) 
(Figure 3) 
<Figure 4) 
<Figure 5> 
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12.0 Sampling Requirements 


Two sets of water quality samples will be collected from each of the 
sites listed in Section 4,0, Analysis of the samples collected will 
include volatile organic compounds, metals, and field parameters. 
Complete parameter lists have been presented in the Quality Assurance 
ProJect Plan (Liesch, November, 1989). 


13.0 Laboratory QA/QC 


ttinnesota Valley Testing Labs' analytical Quality Assurance Plan was 
updated on September 22, 1989. This Plan is on file with the nPCA. 
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t,n:i.lysis 


voes 


Total Metals 


. Total All:aUnity 


Total Suspended Solids 


COD 


Sulfat:e 


Chloride 


Total D1ssolved solids 


pit 


Specific Conducunce 


Ammonia Nitrogen! 


-·- -
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CROUNDIJAIF.R CONTATNEB 


s ... plo 
Cont1dnecs 


Three 40 ml 
Volatile organic 


One l Uter 
polyochylene bottlee 


One 500 ml 
polyethylene bottle 


One 500 ml 
polyethylene bottle 


One 500 111 
polyethylene bottle 


One 500 ml 
polyethylene bottle 


One 500 a.1 
polyethylene bottle 


One 500 ml 
polyethylene bottle 


One SOO ml 
polyethylene bottle 


Ooo l Uter 
polyethylene bottle 


Ono 500 ml 
polyethylene bottle 


Ono 500 ml· 
polyothylene bottle 


- - - -


TABLE A 


IBESERVATION, Il!EStJ!VAIION, SHTPPlNG ANll PACJ(AGTNG RF.QUTRt;!jEIITS 


Maximum Volume of Normal· r-· Presery.etiop Ho\dtng Times $,imple Shlppin& pae'kar;in,; 
c:, 


Iced //~ 14 (ays Fill completely, Courier or staff Bubble Pack 0 


l,Cl,.fef no a1.r bubbles C) 
(\.( 


6 months Fill to shoulder Courier or staff Bubble Pack 
..-' 


HN03 to pH<2 
(J, Iced of bottle 


Iced 14 days Fill to shoulder Courier or st~ff Bubble Pack 
of bottle 


Iced 7 days Flll to shoulder Courier or staff Bubble Pack 
of bottle 


0


H2so4eo pH<2, 28 days Fill to shoulder Courier ~r staff iubble Pack 
lced of bottle 


Iced 28 days Fill to shoulder Courier or staff Bubble Pack 
of bottle 


Iced 28 daya Fill co shoulder Courier or staff Bubble Pack 
of bottle 


H2so4 to pH<2, 14 days Fill to shoulder Courier or staff Bubble P&ck 
Iced of bottle 


teed 48 hours Fill to shoulder Courier or staff !ubble Fack 
of bottle 


Flll to shoulder Courier or staff Rubble Pack 
Iced 24 hour~ 


of bottle 


Fill to shoulder Courier or staff r.ubble rack 
Iced 2S days 


of bottle 


28 days Fill to shoulder Courier or staff Rubble Pack 
1l7S04 eo· pll<2 


of Dottle lced 


- - - - - - - - - - -
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I Time Sampled: 
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Preservation: 
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Silo 


STABILIZATION TEST Date 


Well number 


Pumpin(l rate (gallons/minute) 


Water have I before pumping (nearest 0.0 I fl. below lop of casing) 


Time pumping began ____ _ 


Approximate well 1.ocntio11 __ _ 


Weather conditions·--------


···- ---
Tempera lure Waler 


Corrected Level 
pll Conduclnnci, Tempera lure (nr. 


Time (unlls) (umhos/cm) ("C) 0.01 II.) 
==--==--= -- .. -- --


---- -


··--· .. 


------ - -- .. 


- - . 


f-------1 -


-- ------


r-------
,_ ______ _ 


- . 


··------- ' 
.. 


-- -
-I 


Cumulative 
Volume ol Wnter 


Removed From Well 
(gallons} 


C 


-


-


-


-
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Site ________ . 


RECOVERY RATE TEST Dato __ _ 


Well number 


Waler lava I bafora avacuallon (nearest. 0111. below lop of casing) _______________ _ 


Approximate well location ..... 


Weather conditions. ______________________________ _ 


lnllial: pH (units) __ -·------ ___ _ 


Conductance (uinhos/cm • > __ _ 


Recharged: pH (units) 


_____ Conductance (umhoslcm ") 


Temperature ( 0 C) ______________ _ Tempera lure ( 0 C) 


------·-----------····--------~-------------------
Willer Level volume 


Time From Evncuation (nr .• 0111.) Calculated Recharge Rate ( lime 
-·------ ======~====~_¾,================= 


----------·-·----------1---------1---------------------
-------·--------·-··---------•--------------------


------·-·--·-------·---·---


---------·-·-·-·------- ----------•---------------------! 
,_ ___ ·-·--·-------------- , _________ , ____________________ _ 
·----·--·-·-·--·· -----


!------------------·-·---


----- ---·-· --· ·······---------·--


'----------·---------·---------l---------------------' 


The lest is finished when the waler level has recovered lo its pre-evacuation level. 


* Conductance should be lemperalure-corrected lo 25°C. 


Figure 3 
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FIELD NOTES 
----------


Well# --· -
• .. 


Sample Type 


Time 


Dale 


Weather Conditions 
·-·----· 


Depth of Well 


Depth to Waler 
··-


Size of Casing 


Water in Casing• 


Amount of Water Removed 


Sampling Method 


Preservation 


Sample Containers 
-· 


Reason for Sampling 


Appearance 


Temperature 


Thermal Preservation 


pH 


Specific Conductance 


I * 2 inch casing - 6.13 II. = 1 gallon of water 
3 inch casing - 2.72 fl. = 1 gallon of water 


.. 


-


-· 


Dl2000.1 
Figure 4 
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Project Name 


Field 
Number Date 


Remarks on Site 


Samples Relinquished by 


Sampies Relinquished by 


Samples P.elinquished by 


Mear,s d Delivery 
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CE-.n:R & GERM A., STREETS •. ,Ew l'L.\1, Ml:S,SF-'iOTA 561173 


Sample Type(sJ 
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1: " Time - : . i ' 0 Sample Location 
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Samples Received by 


Samples Received by 


Samples Received by 


CHAIN OF CUSTODY RECORD 


Name of Sampler -I 


Analyses Requested Comments on Samples 


I 
1 


I 
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Comments OatefTlme 


Comments Date/Time 


Comments Date/Time 


Seals lniact: D YES D NO D N.A. 
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Work Order#: 


Lab#: 


Date Sampled: 


Date Received: 


Sampled by: 


PARAMETER 


pH 


Ammonia N. 


Nitrate N. 


C.O.D. 


Chloride 


Sulfate 


Iron 


Alkalinity 


T. Diss. Solids 


T. Susp. Solids 


Arsenic 


Cadmium 


Calcium 


Chromium 


Copper 


Lead 


Magnesium 


Manganese 


Mercury 


Potassium 


Sodium 


Zinc 


MG 21:lOO 


Sample ID: ____________ _ 


Report To: ____________ _ 


Attn: ____________ _ 


DATE ANALYST 
TOTAL DISSOLVED ANALYTICAL DATA COMPLETED SIGNATURE 


units 


mg/L 


mg/L 


mg/L 


mg/L 


mg/L 


mg/L 


mg/L 


mg/L 


mg/L 


ug/L 


ug/L 


mg/L 


ug/L 


ug/L 


ug/L 


mg/L 


ug/L 


ug/L 


mg/L 


mg/L 


ug/L 


9120001 








Minnesota Pollution Control Agency 
Celebrating our 25th anniversary and the 20th anniversary of the Clean Water Act 


August 28, 1992 


Mr. Michael B. McGowan 
Free~ay Transfer, Inc. 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Ms. Janet D. Leick 
Hennepin County Department of 
Environmental Management 
417 North Fifth Street 
Minneapolis, Minnesota 55401 


Dear Permittees: 


Mr. Richard B. McGowan 
R.B. McGowan Inc. 
1001 Black Dog Road 
Burnsville, MN 55337 


Mr. Ronald Moening. 
Hennepin Transfer, Inc. 
12498 Wyoming Avenue South 
Savage, Minnesota 55378 


RE: Uncontrolled migration of explosive landfill gas and the 
accumulation of gas in concentrations violating gas control 
performance standards at FrePway Tran;ilf.er Statjon, (FTSJ~-354, 
located on the site of the(freeway Sanitary Landfill, SW~ 


Explosive landfill gas has migrated to FTS. Accumulation of explosive 
gas in the scale house violated gas control performance standards of 
the Minnesota Solid Waste Management Rules on September 11, 1991, and 
September 14, 1991, triggering the implementation of the approved 
Fre~way Landfill Site Contingency Action Plan (Site Contingency Plan). 


The concentration of any explosive gas must not exceed 25 percent of 
its lower explosive limit (LEL) in and around solid waste facility 
structures (Minn. Rules pt. 7035.2815, subp. 11). Violation of the 
above rule is referred to hereafter as an exceedance: 


Interim action, including sealing of scale house gas entry points and 
venting of the scale house foundation block, has been taken to 
mi t·igate the accumulation of explosive gas in the scale house. 


However, the larger problem of uncontrolled migration of gas to FTS 
structures and the accumulation of explosive gas, in concentrations 
exceeding gas control performance standards, in soils surrounding FTS 
structures, has not been eliminated or addressed, contrary to the 
requirements of the Site Contingency Plan. 


The Site Contingency Plan requires that an explosive gas remediation 
work plan be prepared to evaluate and propose remedial actions 
necessary to eliminate explosive gas problems. The Site Contingency 
Plan calls for submittal of the explosive gas remediation work plan to 


520 Lafayette Rd.; St. Paul, MN 55155-3898; (612) 296-6300; Regional Offices: Duluth• Brainerd• Detroit Lakes• Marshall• Rochester 
r-··-• l""t---~ ..... : ..... ~~-r ........... n .. , 
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the MPCA within 60 days after the initial exceedance and that MPCA 
approval will be obtained prior to implementation of proposed remedial 
action. 


Minnesota Pollution Control Agency (MPCA) staff has completed the 
:review of the submittal entitled 11 Work Plan for Explosive Gas 
Remediation at the Freeway Transfer, Inc. Scale House Building 11


, 


(Interim Action Report) dated April 15, 199'2, submitted on behalf of 
permittee Fr~eway Transfer, Inc., by John L1chter of Bruce A. Liesch 
Associates, Inc. · · 


The Interim Action Report does not satisfy the requirements of a work 
plan for explosive gas remediation as require_d_ by the Site Contingency 
Plan. The Interim Action Report is a report of. interim action in the 
scale house with a proposal to monitor interim action effectiveness. 
Interim action in the scale house has already been reported to the 
MPCA and acknowledged as a necessary, but not complete, element of the 
elimination of uncontrolled gas migration and.accumulation of gas in 
and around FTS structures. 


MPCA staff met with two of the permittees/.Fre~way Transfer Inc. and 
Hennepin County on April 22, 1992, regarding the requirements of a 
explosive gas remediation work plan. 


Results of MPCA sampling for explosive gas in the soils around the 
transfer station scale house and office, conducted April 14, 1992, 
were discussed. Accumulation of explosive gas in the soil around both 
structures violated gas control performance standards of the Minnesota 
Solid Waste Management Rules. · 


I 


MPCA stressed the importance of defining the extent of uncontrolled 
gas migration and gas accumulation in the soils surrounding the FTS 
structures and in FTS utilities.· MPCA staff proposed that the 
explosive gas remediation work plan be submitted in phases, consistent 
with the phases of the Site Contingency Plan Corrective Action 
Timetable, rable 4, Methane Gas Migration~ starting with a problem 
definition phase work plan (Problem Definition Work Plan). Expected 
elements of a Problem Definition Work Plan and associated report were 
discussed in detail. 


A document entitled 11 Landfill Gas Assessment Work Plan, Freeway 
Landfill 11 (Settlement Document) dated May 21, 1992, has been submitted 
to Ms. Beverly Conerton, of the Office of the Attorney General, under 
a cover letter signed by Mr. Lee Sheehy, of Popham, Haik, Schnobrich 
and Kaufman, Ltd., attorney for Freeway Transfer, Inc. and R.B. 
McGowan, Inc. The cover letter states that the Settlement Document is. 
submitted pursuant to prior correspondence and discussions concerning 
settlement. 
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MPCA staff has consistently treated implementation·of explosive gas 
corrective action per the Site Contingency Plan as separate from the 
ongoing negotiations regarding settlement of the Freeway Landfill 
superfund cost recovery lawsuit with different timelines, and not 
subject to simultaneous negotiation . 


. The Settlement Document will be referred to in the following review, 
although it contains several inaccuracies, because it proposes· 
submitting some necessary but not sufficient;- elements lacking from 
submittals to date. 


Attachment 1 contains detailed comments, including the following: (A) 
Actions to Date, (B) Requirement to take contingency action per the · 
Site Contingency Plan, and (C) Required Elements - Problem Definition 
Work Plan. Related MPCA inspection reports are Attachments 2 - 5. 
Attachment 6 is Checklist - Problem Definition Work Plan and 
Associated Interim Action. 


FTS must prepare the Problem Definition Work Plan, in accordance with 
the. attached detailed comments, and submit the ProblemPefinition Work 
Plan accompanied by a completed Checklist (Attachment 6) within thirty 
(30) days after the date of this letter. 


If you have any further questions about this review or its attachments 
please contact Jim,Gaughan at 612/296-7740, or John Carney at 
612/296-859.6. 


Sincerely, 


~~ 
Art Dunn 
Manager, Solid Waste Section 
Gro~nd Water and Solid Waste Division 


AD: drnh 


.Enclosures 


cc: Tim Goodman, Hennepin County 
Jon Sprjngsted, Dakota County 
Greg Konat, City of Burnsville 
Lee E. Sheehy, Popham Haik Schnobrich and Kaufman, LTD 
John C. Lichter, Bruce A. Liesch and Associates 
Nancy A. Schwappach, Hennepin County 
Mark McGowan, McGowan Development Corporation 
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Attachment i 


A. Actions Taken to Date 


In the event of an exceedance the Site Contingency Action Plan 
requires that interim action, such as continuous ventilation of 
structures, be employed to mitigate the explosive hazard on a 
temporary basis to allow continued use of the structure. 


Interim action, including sealing of scale house gas entry points and 
venting of the scale house foundation block, has been taken to 
mitigate the accumulation of explosive gas in the scale house. 


However, the larger problem of uncontrolled migration of gas to FTS 
structures and the accumulation of explosive gas, in concentrations 
exceeding gas control performance standards, in soils surrounding FTS 
structures, .has not been eliminated or addressed, contrary to the 
requirements of the·Site Contingency Plan. 


.. 


In addition to interim action, the Site Contingency Plan states that a 
explosive gas remediation work plan will be prepared to evaluate and 
propose remedial actions necessary to eliminate explosive gas 
problems, submitted to the MPCA within 60 days after the initial 
exceedance and that MPCA approval will be obtained prior to 
impl·ementation of proposed remedial' action. . . ·-··· _._.:':-···. 


The Site Contingency Plan states that further evaluation and 
development of costs for a permanent solution will vary significantly 
with the ~xtent of the problem. 


The sequence and the timetable in which corrective action is to be 
taken, in the approved Site Contingency Plan, Table 4, Corrective 
Action Timetable, Methane Gas Migration, lists three phases. These 
phases are (1) "remediate explosive .hazards" (Month 1), (2) "problem 
definition and design" (Months 1 -3) and (3) "Construction" (Months 4 
- 9) . . 


MPCA staff has acknowledged interim action taken per the Site 
Contingency Plan to mitigate the explosive\hazard in the scale house 
on a temporary basis. However, the elimination of the uncontrolled 
migration and accumulation of gas on a pennanent basis, requiring the 
definition of the extent of the gas problem beyond the scale house and 
the design and construction of permanent remedies has not been 
addressed. 


MPCA staff wrote Michael B. McGowan, Freeway Transfer Station, .Inc., 
owner, and a perrnittee of FTS, on December 12, 1991, acknowledging 
interim action taken to date as a necessary, but not sufficient, 
element of the elimination of the gas migration and accumulation 
problem. MPCA staff dire~ted Freeway Transfer, Inc. to submit a 
explosive gas remediation work plan including the elements of problem 
definition, design and construction. 
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Staff has returned comments on January, 30, 1992, and March 13, 1992, 
to Freeway Transfer, Inc. in response to unsatisfactory submittals 
The submittals were limited to proposing and reporting interim action, 
in the scale house. Included in each of these MPCA letters was a 
statement that submittal of a explosive gas remediation work plan was 
a permittee responsibility. Each letter identified.all permittees and 
indicated that each permittee was copied with the letter, including 
the December 12, 1991, correspondence. 


Mr. Sheehy in correspondence dated April 20, 1992, asserts that "the 
conditions of Permit No. SW-354 have been satisfied. Post-closure and 
Contingency Action Plans complying with MPCA Rules have been submitted 
prior to the commencement and operation of the facility. 
Implementation of or compliance with those plans is not the 
responsibility of Permittees." 


Freeway Transfer, Inc. has limited its action to interim action, 
stating in correspondence, dated January 3, 1992, that they would 
"undertake to accomplish this work as a gesture of cooperation without 
acknowledging that it is required". 


The Interim Action Report states "since this work plan is to cover 
explosive gas remediation it does not appear to be necessary or 
appropriate to conduct work outside the scale house." The Settlement 
Document states "It is Freeway Transfer's position that the remedial 
work to date is effective and. the determination of gas migration 
pathways is relatively unimportant". 


Mr. Sheehy, has attempted to negotiate the Problem Definition Work 
Plan requirement as part of a separate negotiation regarding a 
Superfund cost recovery lawsuit. 


Work outside the scale house, defining the extent of uncontrolled gas 
migration to FTS and gas accumulation around structures as well as the 
design·and construction of permanent remedies is necessary, 
appropriate and important. It is not subject to negotiation and 
settlement. It is required according to the Site Contingency Plan, 
the Freeway Transfer Station Permit, the Minnesota Solid Waste 
Management Rules and dictated by existing conditions at the site. 


The problem is not confined to the scale house. The accumulation of 
gas in the scale house is symptomatic of a larger problem of 
uncontrolled migration of landfill gas in the area of the transfer 
station. Explosive gas is accumulating in the soils around the scale 
house and office in concentrations violating gas control performance 
standards and in measurable but yet to be fully determined 
concentrations in the utilities. ( See attachments 2 - 5) . 


Corrective action cannot Se limited to the scale house. Gas .control 
performance standards apply in and around facility structures. 
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Uncontrolled migration of landfill gas arid associated high 
concentrations or surges of explosive gas may overwhelm or circumvent 
interim measures or accumulate in structures when certain interim 
measures are not functional. 


Monitoring records, submitted by Hennepin Transfer, Inc., indicate a 
malfunction of the wall mounted continuous monitor on May 23, 1991. 
Records of daily methane levels stop on May 23, 1991, and do not 
resume until June 28, 1991. Records also indicate that this monitor 
was in for repair from May 12, 1992, to June 22, 1992. 


Removing the continuous monitor rendered two interim explosive gas 
accumulation measures inoperative. 


The first measure involves the exhaust fan, wired directly to the 
continuous gas monitor, and triggered to go on by a reading of 8 
percent LEL for methane on the continuous gas monitor. There is no 
connection to the exhaust fan when a portable gas monitor is used. 


The second measure is visibility of the continuous monitor display, at 
the scale house door, to allow reading prior to opening the door at 
the start of operations each day. The portable monitor requires 
overnight charging after use during working hours. At the time of the 
May 26, 1992, inspection, the portable monitor was being charged at a 
point remote from the door. 


With the interim actions taken to date, the health and safety of the 
scale house occupants is dependent on the integrity of caulking at 38 
locations of possible gas entry into the scale house. If the caulking 
holds, does not deteriorate, and is never disturbed, the landfill gas 
is expected to vent itself from the soils beneath the floor of the 
scale house through holes drilled in the foundation. 


The foundation block vent holes may exacerbate the explosive gas 
problem by drawing and concentrating gas in and around the scale house 
in addition to exposing employees and users of the scale house to the 
health and nuisance odor effects of landf~ll gas vented, untreated to 
the atmosphere. 


There are too many uncertainties to allow gas to migrate and 
accumulate in and around the scale house. Any plan that allows 
landfill gas to move to the scale house in this way, employing interim 
control measures of intermittent and uncertain reliability, cannot be 
considered to have eliminated the gas problem, and does not address 
the approved requirements in the Site Contingency Plan. 


Elimination of the migration and accumulation of explosive gas, in 
concentrations violating gas control performance standards in and 
around transfer station structures, will require definition of the 
extent of the gas accumulation problem in the area of the transfer 
station and design and construction of remedies involving the 
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controlled release of explosive gas in a nonenclosed space, away from 
any inhabited structure, such that landfill gas can be properly 
treated, or rapidly diluted in the absence of an ignition source, to 
less than explosive methane levels. 


B. Requirement to take contingency action per the Site Contingency 
Plan 


\ 


The Minnesota Solid Waste Management Rules and·the FTS Permit require 
the permittees to prepare and implement the Site Contingency Plan. 


Minnesota Rules, pt. 7035.2615 subp. 1 and 2, requires that solid 
waste management facilities prepare a contingency action plan and 
implement the plan, within the time period specified in the plan, to 
minimize adverse effects to human health and the environment. 


The contingency action plan must identify occurrences that would 
endanger human health and the environment and must establish 
procedures that would minimize hazards to human health and the 
environment. 


Part II F. of the FTS Permit requires that the permittees complete and 
receive approval of the Site Contingency Plan for the inactive and 
active areas of the Freeway Landfill, which includes FTS, prior to 
commencement of operations at FTS. The Site Contingency Plan was 
completed by permittee R.B. McGowan and approved by the MPCA. 


J 


Part III E. of the FTS permit requires that permittees perform the 
action or conduct the activity authorized by the permit in accordance 
with the plans and specifications approved by the MPCA and in 
compliance with the conditions of the permit. 


Minnesota Rules, pt. 7035.2615 subp. 3, establishes the areas to be 
addressed in the Site Contingency Plan. Permittees are required to 
identify the possible events that may require corrective action. 
Methane gas migration was identified as a possible event that may 
require corrective action. 


The Minnesota Solid Waste Management Rules addresses situations that 
may require a higher level of effort than was anticipated in the Site 
Contingency Plan. Minnesota Rules pt. 7035.2815 subp. 15, states that 
if the contingency action plan did not anticipate the level of effort 
required to protect human health and the environment, actions to bring 
the facility into compliance must include any necessary work beyond 
that identified in the contingency action plan. · 


C. Required Elements - Problem Definition Work Plan and Associated 
Interim Action 


The Problem Definition Work Plan, is the focus of this discussion. 
The Problem Definition Report, the Design Work Plan and Report and the 
Construction Work Plan and Report are briefly discussed. 
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1. Phased Approach of Site Contingency Plan 


The Settlement Document, in contrast to the Interim Action Report, 
does propose to screen for landfill gas in the soils outside the scale 
house, consistent with the phased approach of the Site Contingency 
Plan. 


The sequence and timetable in which corrective action is to be taken, 
in the Site Contingency Plan, Table 4, Corrective Action Timetable, 
Methane Gas Migration, lists three phases.· These phases are (1) 
"remediate explosive hazards" (Month 1), "problem definition and 
design" (Months 1 · -3) arid (3) Construction (Months 4 - 9). 


The Settlement Document limits itself to aspects of problem 
definition. Consistent with the Settlement Document, discussions 
between the MPCA and permittees Freeway Transfer, Inc. and Hennepin 
County on April 22, 1992, and the Site Contingency Plan, Table 4, 
Corrective Action Timetable, Methane Gas Migration, the explosive gas 
remediation work plan may be partitioned into three separate work 
plans for problem definition, design and construction. 


Before conducting each of these phases, a work plan must be approved 
for that phase. Before conducting the design or construction phases, 
a preliminary and final report of findings and recommendations of the 
previous phase must also be approved. The report requirement is 
consistent with the Site Contingency Plan which indicates that 
preliminary and final reports and recommendations will be submitted. 


Interim measures to mitigate explosive gas accumulation in occupied 
s~ructures must be maintained during these phases. Proposed interim 
action and an assessment of interim action effectiveness are required 


. elements, respectively, of each phase's Work Plan and Report. 


The cost estimates for methane migration contingency action are listed 
in the Site Contingency Plan, Table 3, Corrective Action Cost 
Estimate. The costs for "Explosive Hazard Remediation" (Phase 1) are 
$20,000, "Problem Assessment and Engineering (Phase 2), $20,000 and 
"Construction" (Phase 3) $200,000. ' 


2. Problem Definition Work Plan 


Definition of the current extent of the problem, including properties 
of the wastes, explosive gas, the transfer station and the landfill 
that influence the migration of landfill gas is critical to the design 
and construction of effective remedies to eliminate gas migration and 
.accumulation in and around facility structures. 


Extensive information on the Freeway Landfill is available and 
accessible to two of the pennittees, Freeway Transfer, Inc. and R.B. 
McGowan, Inc. and their consultant, B.A. Liesch Associates, Inc. Much 
of the work characterizing the soils and hydrogeology of the site was 
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performed or reviewed by B.A. Liesch Associates, Inc. as part of 
Superfund investigations at the Freeway Landfill. It is expected that 
the sophistication of analysis in the Problem Definition Work Plan 
will reflect this available information and make detailed reference to 
this information. 


Required Elements of the Problem Definition Work Plan are as follows: 
\ 


a. Source of the Gas 


The Settlement Document, on page 2, states that landfill gas is being 
generated by the waste deposits surrounding the transfer station and 
that the subsurface conditions at Freeway Landfill indicate that 
landfill gas may migrate away from the buried waste. 


A December 11, 1991, letter from John Lichter, Bruce A. Leisch 
Associates, acknowledges the presence of high permeability soils 
(sand), used as backfill during construction of the transfer station, 
around and under the scale house. The letter also indicates that it 
appears that landfill gas is migrating through the sand backfill into 
the scale house. · 


FTS must determine the vertical and horizontal dimensions of waste 
surrounding the transfer station and unexcavated wastes in the 
transfer station construction area. 


Reference relevant boring logs or describe the planned numbers, 
locations, depths and sequence of additional borings. 


b. Production of Gas 


The Settlement Document indicates the rate of gas generation is 
difficult to predict but general observations indicate that gas 
production after closure initially rises then declines slowly over a 
number of years as the microbial food source is limited. 


The rate of gas production must be estimated to assess whether design 
remedies are adequate to handle the volume and duration of explosive 
gas generation. In determining the rate of gas production, take into 
account waste characteristics such as type, volume and age as well as 
landfill characteristics such as moisture and temperature.· 


c. Gas Migration Pathway Analysis 


Identify pathways for the migration of landfill gas from the waste 
deposits to the transfer station. 


The Settlement Document indicates that temporary gas monitoring probes 
will be located at set intervals from the scale house to a total depth 
of five feet with readings to be taken at two and one/half foot 
intervals below grade to five feet or refusal. 
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According to Minn. Rules pt. 7035.2815, subp. 11, item c, "Probe 
depths and locations must be based on the soils, site geology, depth 
of fill, water table and depth of frost." The siting of monitoring 
probes must take into account the channels of gas transmission that 
are determined by the above variable, site specific factors. No 
justification was provided for probe depths and locations. Provide 
justification. 


Prior to instal_ling these,temporary probes, the following analysis of 
site characteristics should be conducted .. 


Identify areas of the site, including structures and utilities, where 
topography, geology, hydrogeology and soil characteristics are likely 
to act as channels or reservoirs of landfill gas, and, identify those 
areas, based on the above characteristics, likely·to act as barriers 
to landfill gas migration. 


Pathway analysis should include candidate areas, away .from occupied 
structures, for the controlled release of explosive gas. 


Determine the depth to the water table or impermeable bedrock under 
the transfer station area. Identify the location of all the highly 
permeable backfill pathways for landfill gas which were generally 
referred to in the B.A. Liesch, December 11; 1991, letter to the MPCA. 


d. Gas Migration Pathway Monitoring 


The temporary gas monitoring probes, proposed in the Settlement . 
Document and discussed above, should be installed, per the pathway 
a~alysis, along the most likely channels of landfill gas migration in 
the area of the transfer station and in candidate areas for controlled 
release remote from occupied structures. 


The Settlement Document proposes the placement of two permanent gas 
monitoring probes around the scale house and two permanent gas 
monitoring probes around the office building. Screen placement will 
be selected based on existing boring log data and the results of the 
temporary gas monitoring probe work. \ 


The Settlement Document does not account for the siting of the 
permanent gas monitoring probe as it does.for screen placement. The 
siting of permanent monitoring probes must take into account the 
channels of gas transmission that are determined by site specific 
factors. 


1) Develop a method for siting permanent gas monitoring probes, based 
on the pathway analysis and temporary gas probe data, at locations and 
depths most·likely to be on pathways, between fill areas and points to 
be protected such as occupied structures. 







Page 8 


2.) Develop a monitoring schedule. This schedule,- at a minimum, 
should call for weekly monitoring for a period of three months so site 
specific data is developed on when, where and with what intensity 
migration is occurring. 


3) Develop detailed information on proposed construction of the 
permanent gas monitoring probes, including materials and surface 
protection. \ 


4) Develop a Quality Assurance/Quality Control Plan to be proposed 
for permanent gas probe monitoring, including laboratory methods and 
equipment. 


Include the information developed in items 1) - 4) above in the 
Problem Definition Phase Preliminary Report and Recommendations, 
discussed below. Submit the report to the MPCA for review and 
approval, prior to implementing these items. 


e. Composition of Gas 


The composition of the gas is a significant determinant in assessing 
the migration and fate propensities of the gas. 


After MPCA approval and permittee installation of the permanent gas 
monitoring probe system, gas composition sampling should occur at the 
permanent gas monitoring probes. 


As indicated in the Settlement Document, the following elements should 
be included ·in the Problem Definition Work Plan. 


Sampled gas must be tested for percent methane by total volume and 
percent carbon dioxide by total volume. Surface soil moisture 
conditions and barometric pressure, time and weather conditions should 
be recorded at the time of sampling. 


f. Fate of Gas 


In addition to monitoring gas movement in transfer station soils, data 
needs to be accumulated on migration of landfill gas into utility 
structures. Explosive levels of landfill gas may be moving in utility 
conduits and accumulating in various enclosed site structures in 
addition to the transfer station office and scale house. 


Develop a method for monitoring the accumulation of landfill gas in 
the sanitary sewer and stormwater drain sumps, pipes, traps and 
manholes, and in electrical conduits. An assessment must also be made 
of methane gas levels in conduits that leave the property. Propose 
this method in the Problem Definition Phase Preliminary Report and 
Recommendations, discussed below. 
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We recommend that you follow occupational health and safety 
regulations in performing construction, sampling and monitoring 
activities in these locations. 


t '),/:.. 


The frequency of monitoring these areas in the future will be a 
function of the gas levels detected and the levels of consistency in 
initial surveys. Dangerous levels (above 25% LEL) and inconsistent 
readings will require a higher frequency of monitoring than low and 
consistent methane readings. 


Include a timetable for completing tasks a - f above, and reporting 
the information obtained from perfo.rming these tasks in the Problem 
Definition Phase Preliminary and Final Reports. 


3. Problem Definition Work Plan - Associated Interim Action 


The accumulation of explosive gas in the soil around the scale house 
and office, the malfunction of the scale house continuous gas monitor, 
and the power dependence of the monitoring and exhaust fan system, 
dictate that interim measures be maintained and upgraded to allow the 
safe continued use of the office and scale house while a long term, 
comprehensive response is being developed to evaluate and eliminate 
the explosive gas problem. 


The following additional items are required to be performed at this 
time. Include these items in the P·roblem Definition Work Plan. 


a. Gas Entry Point Monitoring & Inspection - Scale House 


The FTS Work Plan and the Settlement Document indicate that the 38 
caulked explosive gas entrycpoints will be monitored for three months. 


Continue monthly monitoring of the 38 caulked locations of possible 
explosive gas entry throughout the entire problem definition phase. 


Visually inspect all caulking seals at these gas entry points on a 
monthly basis as per the FTS Work 'Plan. \ 


b. Gas Monitor Malfunction Procedures - Scale House & Office 


The scale house monitor has malfunctioned and been out of operation 
for two extended periods of time. Develop and implement procedures 
cbvering alternative monitoring systems, which, in the case of the 
scale house, would allow related interim measures, such as 24 hour 
exhaust fan activation and monitor display visibility prior to entry 
at start up, to remain operational. · 


c. Gas Monitor Auditory Alarms - Scale House & Office 
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The Settlement Document, on page 3, indicates that color coded visual 
alarms are activated when LEL exceeds 11 to 20 percent and over 20 
percent LEL. 


Install an auditory alarm on both continuous gas monitors to ensure a 
quick response by nearby workers to threatening situations. 


d. Gas Monitor Display Relocation - Office 


Relocate the gas monitor display near the north door of the office 
where it can be seen before entering the building. Post a sign near 
the door instructing personnel to check the display before opening the 
door. 


e. Continuous Recording Gas Monitors - Scale House and Transfer 
Station Office 


Install a continuous recording device for methane levels at both 
continuous methane monitoring probe locations. Patterns of elevated 
methane levels may become apparent and be useful. In the scale house, 
the exhaust fans, which automatically turn on when the monitor reads 
in the warning mode (8 percent LEL), may act to mask off hour elevated 
levels of methane. 


f. Power Failure Procedures - Scale House. & Off ice 


'Develop and implement procedures for the event of a power outage, 
which could result in an undetected accumulation of explosive levels 
of landfill gas in the scale house or office. Power should not be 
restored until less than 25% LEL methane is determined to exist within 
transfer station buildings. 


g. Methane Monitoring Reporting 


Permittee Hennepin Transfer, Inc., has been reporting daily readings 
from the continuous monitors in the scale house and office to the MPCA 
on a monthly basis. 


Coordinate the reporting of monitoring information from the continuous 
methane meters in the scale house and office and the 38 gas entry 
point points in the scale house and submit this information to the 
MPCA on a monthly basis. 


Include a timeline for the implementation of interim actions, items 
a-g above, and reporting implementation of these tasks in the Problem 
Definition Phase Final Report. 


4. Problem Definition Preliminary Report 
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Include the information developed in items 2d. and 2f. above in the 
Problem Definition Phase Preliminary Report and Recommendations and 
propose selected methods to perform the following actions. Submit the 
report to the MPCA for review and approval, prior to implementing 
these items. 


a) Propose siting of permanent gas monitoring probes, referencing 
pathway analysis and temporary gas probe information, at locations and 
depths most likely to be on pathways, between fill areas and points to 
be protected such as occupied structures. 


b) Propose a monitoring schedule. This schedule, at a minimum, 
should call for weekly monitoring for a period of three months so site 
specific data is developed on when, where and with what intensity 
migration is occurring. 


c) . Propose construction of the permanent gas monitoring probes, 
including materJals and surface protection. 


d) Propose Quality Assurance/Quality Control Plan measures for 
permanent gas probe monitoring, including laboratory methods and 
equipment. 


e) Propose a method for monitoring the accumulation of landfill gas 
in the sanitary sewer and stormwater drain sumps, pipes, traps and 
manholes, and in electrical conduits. An assessment must also be made 
of methane gas levels in conduits that leave the property. 


5. Problem Definition Final Report 


Report the findings of the Problem Definition Phase, specifically 
items 2 a - f, accompanied by documentation of information sources and 
methods and procedures used, boring and monitoring point logs, test 
data, and sample calculations. 


Report the implementation and effectiveness of interim actions, 
specifically items 3 a - g. 


The report must also address the following questions, several of which 
are included in the Settle~ent Document. 


a. To what extent is the office, as well as scale house, threatened 
by landfill gas around that structure? What are the methane levels as 
you move towards the foundation of these structures? 


b. To what extent is landfill gas in the sanitary pipes and sump, or 
the stormwater pipes, sump, and manholes? To what extent is landfill 
gas in the electrical system conduits? Is gas moving in electrical 
system conduits to the transfer.station control room? Is gas.moving 
offsite via the transfer s~ation utilities? 
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c. If landfill gas is in any of the structures mentioned in question 
"b", where are the probable locations of gas entry and exit? 


d. What ignition sources exist at the site and what is their 
proximity to areas of possibly explosive levels of landfill gas? 


e. Compliance Boundary. What is the distance from site structures 
that is appropriate to control landfill gas? 


. ' 


A compliance boundary must be proposed such that there is an area 
around the structures which can be shown to consistently have methane 
concentrations less than 25% LEL. This distance is site specific but 
controls clearly must be outside the structure. 


This line of control is, in fact, defined in the Site Contingency 
Plan, where it is stated that "long-term remediation of uncontrolled 
landfill gas migration would involve active or passive gas withdrawal 
by the installation of cut-off trenches or wells to intercept gas 
migration beyond the fill boundaries". 


This statement indicates that near the fill boundary, near the source 
of gas, is an appropriate area for explosive gas control structures. 


This is consistent with Minn. Rules pt. 7035.2815, subpart 11, item E, 
which requires that "The gas-control system must be located adjacent 
to the fill area". 


The compliance boundary must be set back from the property boundary 
and site structures a sufficient distance to allow for remedial 
action(s) involving the controlled release of explosive gas in a 
nonenclosed space, away from any inhabited structure, such that 
landfill gas can be properly treated, or rapidly diluted in .the 
absence of an ignition source, to less than explosive methane levels. 


6. Design Work Plan and Reports 


The Site Contingency Plan requires that "long-term remediation of 
uncontrolled landfill gas migration would involve active or passive 
gas withdrawal by the installation of cut-off trenches or wells to 
intercept gas migration beyond the fill boundaries." 


Design of such remedial actions, per Table 4, of the Site Contingency 
Plan, is a part of phase 2, "problem definition and design". 


It is acceptable to partition phase 2 "problem definition. and design" 
into two phases, problem defi.nition (discussed above) and design 
(discussed below)~ 


Before conducting the design phase, a work plan must be approved for 
the Design phase as well as the preliminary and final reports and 
recommendations from the previous Problem Definition phase. 
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· The information in the Problem Definition Report are essentiai to 
effective remedial action.design. Information) regarding gas 
composition, production, migration and fate is necessary to meet the 
following rule requirements regarding the design of gas control 
systems. 


"Gas control systems must.extend below the facility to the water table 
or to subsurface soil capable df impeding the movement of gas." (Minn. 
Rules pt. 7035.2815, subp. 11, item e.). "The size of the gas 
collection system must be based on the volume and type of waste '-
received at the site." (Minn. Rules pt. 7035.2815, subp. 11, item f.) 


The Design Work Plan must detail a process to evaluate remedial 
actions, based on consistency with site conditions and rule 
requirements, discussed above, as well as remedy performance, 
reliability, ease of implementation, health and environmental impacts, 
and the time and money required to implement the remedial action(s). 


The Site Contingency Plan, on pages 12 and 13, requires that MPCA 
approval of proposed remedial action be obtained prior to 
implementation. The Design Report must propose remedial action based 
on criteria discussed above. 


7. Construction Work Plan and Reports 


Before construction of the approved corrective action is to occur, a 
work plan must be approved for the Construction phase as well as the 
reports of the findings from the previous Design phase. 


Tµe schedule for construction of remedial action must take into 
account the capability of interim measures to mitigate the 
accumulation of explosive gas while remedial actions are being 
constructed. · 


The Construction Report must include a construction certification as 
well as a monitoring and reporting schedule which will assess the 
effectiveness of the gas control remedial action at the compliance 
boundary. ' 


8. Checklist (Attachment.6) - Problem Definition Work Plan and 
Associated Interim Action 


Note the section and the page of the Problem Definition Work Plan, 
related to the elements discussed above, in the last two columns of 
the Checklist and submit it with your Problem Definition Work Plan. 


Submit the Problem Definition Work Plan and completed Checklist within 
thirty (30) days of the date of this letter (to which this discussion 
is an attachment). 
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Checklist 


f!t Attachment 6 


Problem Definition Work Plan & Associated Interim Action 


Note the section and page of the Problem Definition Work Plan, related to elements below, in 
the last two columns of this checklist and submit it with your Problem Definition Work Plan 


Related Problem Definition Work Plan Related Related 
Section Section and Timetable in 


Attachment 1 Required Elements Page in Problem 
C. Required Problem Definition 
Elements Definition Work Plan 


Work Plan 
2. Problem Definition Work Plan - ;:;:;:,,-,,,. 
2a. • Source of Gas 


- Identify vertical & horizontal dimensions of waste 
surrounding FTS and unexcavated waste in the 
FTS construction area 


- Submit soil boring info -reference and/or propose 
2b. • Production of Gas 


- Estimate rate of gas production 
+ based on characteristics of: 


- Waste - type, volume & age 
- Landfill - moisture and temperature 


2c. • Gas Migration Pathway Analysis 
- based on site characteristics: 


+ site topography, geology, hydrogeology, 
soils.utilities and structures 


+ depth to water table or impermeable bedrock 
+ areas of high permeability backfill 


2d. • Gas Migration Pathway Monitoring 
- Install temporary gas probes based on 2c. 
- Develop method for siting permanent gas probes 
- Develop monitoring schedule 
- Develop probe construction detail 
- Develop monitoring QA/QC plan 
- Site, construct and monitor permanent gas 


probes in accordance with MPCA approval 
of Preliminary Report 


2e. • Composition of Gas- % Methane & CO2 by volume 
2f. • Fate of Gas 


- Develop method for monitoring gas in utilities 
- Monitor gas in utilities 


3. Problem Definition Work Plan - Associated Interim 
Action 


3a. • Continue Gas Entry Pt. Monitoring & Inspect. 
3b. • Develop & Implement Monitor Malfunction Procedure 
3c. • Install Gas Monitor Auditory Alarms 
3d. • Relocate Gas Monitor Display - Office 
3e. • Install Continuous Recording Gas Monitors 
3f. • Develop & Implement Power Failure Procedure 
3g. • Coordinate Methane Monitoring Reporting 
4. Problem Definition Phase Preliminary Report 


I -- Date for submittal of report 
-5. Problem Definition Phase Final Report -- Date for submittal of report 
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BRUCE A. LIESCH ASSOCIATES, INC. 
HYDROGEOLOGISTS • ENGINEERS • ENVIRONMENTAL SCIENTISTS 


13400 15th Avenue No.•·Plymouth, MN 55441 • 612-559-1423• FAX No: 559-2202 


December 11, 1991 


Mr. Jim Gaughan 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, MN 55155 


RE: Freeway Transfer Station, Explosive Gas Response Plan 


Dear Mr. Gaughan: 


\R;!~(G~Tl\ff~@ 
DEC 1 2 9 i 


ld.PCA, Ground Water 
& S.olid Waste DiV'.· 


I am forwarding this letter to satisfy a verbal request by you to Mike McGowan concerning 
the detection of explosive gas concentrations above 25% LEL in the scale house at 
freeway transfer station next to an electrical outlet. Liesch has been retained by Freeway 
Transfer to investigate and remediate gas accumulation problems in the scale house. 
Based on my observations Mcinday, December 10, 1991 and other Liesch employees 
previously it appears thaf utiiity conduits may be carrying Landfill gas from sand backfill 
into the scale house . 


Liesch proposes to survey all utility receptacles and entry points in the scale house with 
a hand held explosive gas detector. After this data is interpreted utility conduits will be 
vented outside the building or sealed to prevent entry of explosive gases. Freeway 
Transfer has retained a contractor to accomplish this work. After completing any venting 
or sealing work a follow-up survey will be completed to document the effectiveness of the 
work. 


Please call me if you have any questions. Thank you. 


Sincerely, 


BRUCE A. LIESCH ASSOCIATES, INC. 


r Ltt:::: 
cc: Mr. Jon Springsted, Dakota County 


Mr. Brent Lindgren, Hennepin Cou.nty 
Mr. Ron Moenning, Hennepin Transfer;· inc. 


• ljs:ltr1210b/GO 
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April 


Mr. Tom Sinn 
Minnesota Pollution Control Agency 
1935 West County Road B2 
Roseville, Minnesota 
55113 


Re: Freeway Landfill RI 


• CONESTOGA-ROVERS & ASSOCIATES LIMITED 
651 Colby Drive, 
Waterloo, Ontario, Canada N2V 1C2 
(519) 884-051 0 


Reference No. 1922 


'!'his letter responds to your letters of December 29, 1986 and 
February 27, 1987 which approved the RI Work Plan, a list of 
possible Alternative Response Actions, the Evaluation Report and 
the QAPP with conditions. 


At our meeting of April 15, 1987, we resolved the conditions of 
these approvals as follows: 


1. Well WT9 wi~l not be placed through garbage. Through site 
reconnaissance we have determined t~at this well can be placed 


• in the general vicinity of the proposed location. 


2. Monitoring wells will be installed in accordance with the well 
specifications outlined in our recent letter to you. While 
nests WTlla·and WTllb will be replaced by one well, WTll-
Well nest WT12a and WT12b will be replaced by one well, WT12. 
Intervals of the bedrock will be sampled using the packer. 


3. The existing monitoring wells will be inventoried and their 
status identified. Wells to be used in the RI will be 
upgraded to meet Minnesota Department of Health Standards as 
required. 


4. Surface water sampling locations SW3, SW6 and SW7 will be 
sampled for _hazardous substances during the first round of 
sampling. Target parameters will be selected for the second 
round of sampling. 


continued .. .. 







• 


• 


• 
• 


• 


• • 
CONESTOGA-ROVERS & ASSOCIATES LIMITED 
Consulting Engineers 


Reference No. 1922 
Page 2 


5. Samples will be analyzed for hazardous substance list 
compounds rather than priority pollutants. This list of 
compounds will address the compounds of MDH 465B list and will 
also cover all of the parameters which have been detected at 
the landfill site to date . 


6. Mud rotary drilling methods will not be used in bedrock. 


7. Purged groundwater from wells will be discharged 100 feet 
downgradient from the sampled will to prevent any interference 
with well sampling through recharge or cross-contamination. 


8. Samples collected for volatile organtic analysis will be 
sampled within two hours of well evacuation. 


9. Chromium, copper, beryllium and zinc will be analyzed for in 
groundwater and surface water . 


10. The analytical detection limits will be dictated by the 
methods used (i.e. EPA Meghods 624, 625 and 608). These 
detection limits are in accordance with the National 
Contingency Plan (NCP). 


In conclusion, we are prepared to proceed with the remedial 
investigation as we have discussed on April 27, 1987. 


Should you have any questions, please do not hesitate to contact 
us. 
Yours Truly, 


CONESTOGA-ROVERS & ASSOCIATES 


Ronald Frehner, P. Eng. 


cc: Tim Thornton 
Richard McGowan 
Mike McGowan 
Don Haycock 


RF/jm 


1020077 








•' 


• 


• 


• 
• 


• 


. -.· • • 
LAW OFFICES 


HART, BRUNER, O'BRIEN & THORNTON 


PJ"?I~ 
ff;i'..:'\~~:;E'.,\~:. ·~-;~:ID),~ 
L


K·'' J::,.,"" •..•.. ,-.., ~ 
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'}j J;\[\J O 5 1987 


B. C. HART PROFESSIONAL ASSOCIATION 


MINN. POLLUTION PHlllr L. BRUNER 
TIMOTHY M. O'BRIEN 


JAMES W. LtTTLEFIHD 


STEVEN 2. KAPLAN 


SUE HALVERSON 


TIMOTHY R. THORNTON 
STErHEN L. WILSON 


NILS F. GROSSMAN 


JAMES f. MEWBORN 


BARBARA JEAN D" AQUILA 
PATRICK J. O'CON!IIOR, JR. 


PETER C. HALLS 


EINAR E. HANSON 
PETER E. H.-'PKE 


P.-'UL T. MEYER 
THOM.-'S J. VOLLBRECHT 


1221 NICOLLET MALL, SUITE 700 


MINNEAPOLIS, MINNESOTA 55403 


January 2, 1986 


Mr. Thomas J. Kalitowski 
Executive Director 
MPCA 
520 Lafayette Road North 
St. Paul, Minnesota 55155 


Re: Freeway Sanitary Landfill 


Dear Mr. Kalitowski: 


CONTROL AGENCY. 


TELErHONE (612) 332-1431 
TELECOl'IER (612) 332-7221 


I have your letter of December 29, 1986 approving the Freeway 
RI, List of Possible Alternative Response Actions and 
Evaluation Report; and rejecting the QUAPP. The RI will 
proceed, and I'm confident that an agreement on the QUAPP can 
be achieved before any sampling of surface or groundwater 
occurs. 


Before Freeway proceeds, however, the resolution of an 
important outstanding concern must be documented. You and I 
have exchanged correspondence about the dewatering in the 


i'f.- Kramer pit, and its potential impact upon landfill 
hyrdrological conditions. Furthermore, Ron Frehner has recently 
written Tom Sinn about his concern that the Kramer dewatering 
could cause the RI monitoring wells to go dry. On December 30, 
1986, I discussed this matter with Tom Sinn. 


Greeway was reluctant to install monitoring wells without 
1_ PCA's assurance that the Kramer dewatering will not render the 


onitoring wells useless. In our December 30, 1986 conversation 
Sinn agreed, on behalf of MPCA, that if dewatering adversely 
affects monitoring wells or any contamination problems, then 
MPCA shall use its regulatory authority to stop the pumping and 
River discharge. 


The MPCA's commitment to ensure that groundwater conditions are 
not adversely affected by Kramer dewatering is an absolute 
precondition to Freeway's proceeding with the RI Work Plan. If 
I don't hear otherwise from you, we assume that you affirm 
Sinn's agreement to this condition . 


1 OOO(}'f'. 
/0()007cZ CM. 
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HART, BRUNER, O'BRIEN & THORNTON 


Mr. Thomas J. Kalitowski 
January 2, 1987 


Page Two 


• 
Accordingly, Freeway will promptly proceed with well 
installation. I am instructing Ron Frehner to immediately 
achieve an accord with your staff regarding the QUAPP. As 
promised and demonstrated, Freeway is ready to respond on the 
ground. 


Thank you for MPCA's agreement regarding the Kramer dewatering . 


ks 


c: B. Lindsey Sims 
T. Sinn 
M. McGowan 
R. Frehner 


Sincerely, 


~ Timothy R. Thornton 


1000071 
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Minnesota Pollution Control Agency 
Celebrating our 25th anniversary and the 20th anniversary of the Qlean Water Act 


August 28, 1992 


Mr. Michael B. McGowan. 
Freeway Transfer, Inc. 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Ms. Janet D. Leick 
Hennepin County Department of 
Environmental Management 
417 North Fifth Street 
Minneapolis, Minnesota 55401 


Dear Perrnittees: 


Mr.· Richard B. McGowan 
R.B. McGowan Inc. 
1001 Black Dog Road 
Burnsville, MN 55337 


Mr. Ronald Moening 
Hennepin Transfer, Inc. 
12498 WyomingAvenue South 
Savage, Minnesota 55378 


RE: Uncontrolled. migration of explosive landfill gas and the 
accLunulation of gas in concentrations violating gas control 
performance standards at Freeway Tra..ns:i:e:c Static~, (FTS), SW-35!1; 
located on the site_ of the Freeway Sanitary Landfill, SW-57 


Explosive landfill gas has migrated to FTS. Accumulation of explosive 
gas in the scale hou_se violated. gas control performance standarcis of 
the Minnesota Solid Waste Management Rules on September 11, 1991, and 
September 14, 1991,. triggering the implementation of the approved 
Freeway Landfill. Site Contingency Action Plan (Site Contingency Plan) . 


The concentration of any explosive gas must not exceed 25 percent of 
its lower explosive limit. (LEL) in and around solid waste facility 
structures (Minn. Rules pt. 7035.2815, subp. 11). Violation of the 
above rule is referred to hereafter as an exceedance. 


Interim action, including sealing of scale house gas entry points and 
venting of the. scale house foundation block, has been taken to 
mitigate the accumulation of explosive gas in.the scale house. 


However, the larger problem of uncontrolled migration of gas to,FTS 
structures and the accumulation of. explosive gas, in concentrations
exceeding gas control. performance, standards.,. in soils surrounding ETS: 
structures, has not been eliminated.or addressed, contrary to the. 
requirements of the Site. Contingency Plan._ . 


The. Site Contingency Plan. re@ires that an explosive gas remediation 
work plan be prepared. to evaluate and propose remedial actions . 
necessary to eliminate explosive gas problems. The Site Contingency 
Plan calls for submittal of the explosive gas remediation work plan. to 


. - . _, --- --~~- .., __ , ___ ! rHf;_,.,,., n, ,1, ,th. ~r::,ini:>rrl. Detroit Lakes. Marshall. Rochester 
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the MPCA within 60 days after the initial exceedance and that MPCA 
approval will be obtained prior to implementation of proposed remedial. 
action. 


Minnesota Pollution Control Agency (MPCA) staff has completed the 
review of the submittal. entitled "Work Plan for Explosive Gas 
Remediation at the Freeway Transfer, Inc. Scale House Building", 
(Interim Action Report) dated April 15, 1992, submitted on behalf of 
permittee Freeway Transfer, Inc.,·by John Lichter of Bruce A. Liesch 
Associates, Inc. 


The Interim Action Report does not satisfy the requirements of a work 
plan for explosive gas remediation as required by the Site Contingency
Pla:n. The Interim Action Report is a report of. interim action· in the -
scale house with a proposal to monitor interim action effectiveness. 
Interim action in the scale house has already been reported to the 
MPCA and acknowledged as a necessary, but not complete, element of the 
elimination. of uncontrolled gas migration and accumulation of gas in 
and around FTS structures. 


MPCA:· staf'f':met ·with· two' of· the permit tees, Fre;~way Transfer I-nc~ and .. 
Hennepin County on April 22, 1992, regarding the requirements of a 
explosive gas remediation work plan. 


Results of MPCA sampling for explosive gas in the soils around the 
tr~nsfer station scale house and office, conducted April 14, 1992, 
were discussed. Accumulation of explosive gas in the soil around both 
structures violated gas control performance standards .·of the Minnesota 
Solid Waste Management Rules. 


MPCA stressed the importance of defining the extent of uncontrolled 
gas migration and gas accumulation in the soils surrounding the FTS 
structures and in FTS utilities. MPCA staff proposed that the 


· explosive gas remediation work plan be submitted. in. phases, c;:onsistent .. 
with the phases of the Site Contingency Plan Corrective Action. 
Timetable, Table 4, Methane Gas Migration, starting with a problem 
definition phase work plan (Problem Definition Work Plan). Expected 
elements of a Problem Definition Work Plan and associated report were, 
discussed in detail. · · 


A document entitled "Landfill Gas Assessment Work Plan, Freeway· 
Landfill" (Settlement· Document) dated May 21, 1992, has- been_ submitted.:: 
to Ms. Beverly Conerton, of the Office of the Attorney General, under: -
a cover letter signed by Mr. Lee. Sheehy, of Popham-, Haik, Schnobrich 
and Kaufman, Ltd., attorney for Freeway Transfer, Inc. and_ R.B. 
McGowan, Inc. The cover letter states that the Settlement:Document~ is 
submitted pursuant to prior correspondence and discussions concerning· 
settlement .. 


• ff 
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MPCA staff has. consistently treated implementation· of explosive gas 
corrective action per the Site Contingency Plan as separate from the 
ongoing neg_otiations regarding settlement of the Freeway Landfill 
superfund cost· recovery lawsuit with different timelines, and not 
subject to simultaneous negotiation . 


. The Settlement Document will be referred to in. the following review, 
although it contains several inaccuracies, because it proposes · 
submitting some necessary but not sufficient;. ·elements lacking from 
submittals to date. 


Attachment 1 contains detailed comments, including the following: (A) 
Actioris to Date, (B) Requirement to take contingency action per the 
Site Contingency Plan, and (C) Required Elements - Problem Definition. 
Work-:.~Plan. . Related MPCA inspection reports are Attachments 2 - 5. 
Attachment 6 is Checklist - Problem Definition Work. Plan and 
Associated Ihterim·Action. 


FTS must prepare the Problem Definition Work Plan, in accordance with 
the. 'attached· detailed comments, and submit the F.r:oble;.n Defi~::Xiori ·~·;ork 
Plan;accompanied by a completed Checklist (Attachment 6) within thirty 
(30) ·sdays after the date of this letter. 


If you have any further questions. about this review or its attachments 
please contact Jim Gaughan at 612/296-7740, or John Carney at 
612/296-8596. 


Sincerely, 


~~ 
Art Dunn 
Manager, Solid Waste Section 
Ground Water and Solid. Waste Division 


AD:dmh 


Enclosures 


cc: Tim-Goodman, Hennepin County 
Jon Spr_ingsted, Dakota. County 
Greg Konat, City of Burnsville 
Lee E. Sheehy, Popham Haik Schnobrich and Kaufman, LTD 
John C. Lichter, Bruce A .. Liesch and Associates 
Nancy A. Schwappach, Hennepin County 
Mark McGowan, McGowan Development Corporation 


-- .... ~ 
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Attachment 1 


A. Actions Taken to Date 


In the event of an exceedance the Site Contingency Action Plan 
requires that interim action, such as continuous ventilation of 
structures, be employed to mitigate the explosive hazard on a 
temporary basis to allow continued use of the structure. 


Interim action, including sealing of scale house gas entry points and 
venting of the scale house foundation block, has been taken to 
mitigat~ the accumulation of explosive gas in the scale·house. 


However, the larger problem of uncontrolled migration of gas to FTS 
structures and the accumulation of explosive gas, in concentratioris 
exceeding gas control performance standards, in soils surrounding FTS 
structures, ,has not been eliminated or addressed, contrary to the 
requirements of the Site Contingency Plan~ 


In addition to interim action, the Site Contingency Plan states that a 
explosive gas remediation. work plan will be prepared to evaluate and 
propose remedial actions.necessary to eliminate explosive-gas 
problems, submitted to the MPCA within 60 days after the initial 
exceedance.and that MPCA approval will be.obtaiµed prj..or to· 
implementation 6{ {j"ii:iposed remedial action. . . -- - · ·. .. - --·- .:.-:.::;.-.-- ... 


The Site Contingency Plan states that further evaluation ahd ~ 
development of costs for a permanent solution will vary significantly 
with the extent of the problem. ' 


The sequence and the timetable in which corrective action is to be 
taken, in the approved Site Contingency Plan, Table 4, Corrective. 
Action Timetable, Methane Gas Migration, lists three phases. These 
phases are (1) "remediate explosive.haza_rds" (Month 1), (2) !'problem 
definition and design" (Months 1 -3) and (3) "Construction" (Months 4. 
- 9) ~ 


MPCA staff has acknowledged interim action taken per the Site 
Contingency Plan to mitigate the explosive hazard in the scale house 


· on a temporary basis. However, the elimination of the uncontrolled 
migration and accumulation of gas on a permanent basis,- requiring the,-
definition ·of the extent of the gas problem beyond the scale house-and: 
the design and construction of permanent remedies has not been 
addressed_. 


MPCA staff wrote Michael B. McGowan, Freeway Transfer Station, Iii'c., 
owner, and a permit tee of FTS, on December 12, 1991, acknowledging· · 


· interim action taken to date as a necessary, but not suffi'cient", 
element of the elimination of the gas migration and accumulation. 
problem. MPCA staff directed Freeway Transfer, Inc. to submit.a· 
explosive gas remediation work plan including the elements of problem· 
definition, design and construction. 


-·--.: 
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Staff has returned comments on January, 30, 1992, and March 13, 1992, 
to Freeway Transfer, Inc. in response to unsatisfactory submittals 


.. The submittals were limited to proposing and reporting interim action -
in the.scale house. Included in each of these MPCA letters was a· 
statement that submittal of a explosive gas remediation work·plan was 
a permittee responsibility. Each letter identified all permittees- and 
in9-icated that each permittee was copied with the letter, including· 
the December 12,·1991, correspondence. 


• 0 


Mr. Sheehy in correspondence dated April 20, 1992, asserts that· "the· 
conditions of Permit No. SW-354 have been satisfied. Post-closure and 
Contingency Action Plans complying with MPCA Rules have been submitted 
prior to the commencement and operation of the·facility. 
Implementation of or compliance with those plans is not the 
responsibility.of Permittees." 


Freeway Transfer, Inc. has limited its action to interim action, 
stating in correspondence, dated January 3, 1992, that they would 
"undertake to accomplish this work as a gesture of cooperation without 
acknowledging that it is requiredll. 


The "tnterim Action Report.stat es ': since this work. pla.11 is Le, cover 
explosive gas remediation it does not appear to be· necessary or 
appropriate to conduct work outside the scale house." The Settlement 
Document states "It is Freeway Transfer's position that the remedial 
work to date is effective and the determination of gas migration 
pathways is relatively unimportant". 


Mr. Sheehy, has attempted to negotiate the Problem Definition Work 
Plan requirement as part of a separate negotiation regarding a 
Superfund cost recovery lawsuit. 


Work outside the scale house, defining the extent of uncontrolled gas 
migration to FTS and gas accumulation around structures as well as the. 
design and construction of permanent remedies is necessary, 
appropriate and important. It is not subject. to negotiation and 
settlement. It is required. according to the Site Contingency Plan,. 
the Freeway Transfer Station Permit, the Minnesota Solid Waste · 
Management Rules and. dictated by existing conditions at the site. 


The problem is not confined. to the scale house. The accumulation .. of· 
gas in. the scale. house is symptomatic of a. larger- problem of'. _ , 
uncontrolled migration. of landfill gas in the,. area of. the transfe_r· _______ , 
station. Explosive gas is accumulating in the soils around the scaI:e:·~; •· 
house and office in concentrations violating gas control performance:· .. 
standards and in measurable but· yet to be fully determined 
concentrations in the utilities. (See attachments 2. - 5). 


Corrective action cannot be limited to the scale house. Gas control 
performance standards apply in and around facility structures. 
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Uncontrolled migration of landfill gas·and associated high 
concentrations or surges of explosive gas may overwhelm or circumvent 
interim measures or accumulate in structures when certain interim 
measures are not functional. 


Monitoring records, submitted by Hennepin Transfer, Inc., indicate a 
malfunction of the wall mounted continuous.monitor on May 23, 1991. 
Records of daily methane levels stop on May 23, 1991, and do not 
resume until. June 28, 1991. Records also indicate that this monitor 
was in. ·for repair from May 12, 1992, to June 22·, 1992. 


Removing the continuous monitor rendered two interim explosive gas 
accumulation measures inoperative. 


The first measure involves the exhaust fan, wired directly to the 
continuous gas monitor, and triggered to go on by a reading of 8 
percent LEL for methane on the continuous gas monitor. There is no 
connection to the exhaust fan when a portable gas monitor is used. 


',,. :, 


The second measure is visibility of the continuous monitor display, at 
the scale house door, to allow reading prior to opening the door at 
the start. of·. ooera.tions each day·; .. The portable monitor recruires 
overnight>-charging after ·use· during ·working hours. At the.~time of· the 
May 26, 1992, inspection, the portable monitor was being charged at a 
point remote from the door. 


With the interim actions taken to date, the health and safety of the 
scale house occupants is dependent on the integrity of caulking at 38 
locations ·of possible gas entry into the scale house. If the caulking 
holds, doe~ not deteriorate, and is never disturbed, th~ landfill ga~ 
is expected to vent ·itself from the soils beneath the floor of the 
scale house through holes drilled in the foundation. 


The fo~ndation block vent holes may exacerbate th~. explosive gas 
problem· by drawing and concentrating gas in and around the scale house· 
in addition to exposing employees and users of the scale house to the 
health and nuisance odor effects of landfill gas vented, untreated to 
the atmosphere. 


There are too many uncertainties to.allow gas to migrate- and 
accumulate in and around. the scale house. Any plan that allows. . 
landfill gas to move to the scale house- in this way, employing: interim. 
control measures of: intermittent and· uncertain reliability, cannot be=.·. 
considered. to have eliminated the gas-problem, and does not· address 
the approved. requirements in the Site Contingency Plan. 


Elimination of the migration and accumulation of explosive gas, in· 
concentrations violating gas control performance standards in and 
around transfer station structures, will require definition of the 
extent of the gas accumulation problem in the area of the transfer 
station and design and construction of remedies involving the 
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controlled release of explosive gas in a nonenclosed space, away- from· 
any inhabited structure, such that landfill gas can be properly 
treated, or rapidly diluted in the absence of an ignition source, to 
less than explosive methane levels. 


B. Requirement to take contingency action per the Site Contingency· 
Plan 


The Minnesota Solid Waste Management Rules and the FTS Permit require 
the permittees to prepare and implement the Site Contingency Plan. 


Minnesota Rules, pt. _7035.2615 subp. 1 and 2, requires that solid 
. waste management facilities prepare a contingency action plan and 


implement the plan, within the time period specified in the plan, 
minimize adverse effects to human health and the environment. 


The contingency action plan must identify occurrences that would 
endanger human health and the environment and must establish 
procedures that would minimize hazards to human health and the 
environment. ·' 


to 


Part rI-' F, of . the FTS Permit requires that the perm{ttee;· cqmplete ···and· 
receive-approval of the Site Contingency Plan for the inactive and 
active areas of the Freeway Landfill, which includes FTS, prior to 
.commencement of operations at FTS. The Site Contingency Plan was 
completed by permittee R.B. McGowan and approved by the MPCA. 


Part III E ... of the FTS permit requires that permit tees perform the 
action or -conduct the activity authorized by the permit- in accordance. 
with the plans and specifications approved by the MPCA and in 
compliance with the conditions of the permit. 


Minnesota Rules, pt. 7035.2615 subp. 3, establishes the areas to be 
addressed in. the Site Contingency Plan. Permittees are required. to 
identify the possible events that may require corrective action. 
Methane gas migration was identified as a possible event that may . . . (_ require corrective action. 


The Minnesota Solid. Waste Management Rules addresses situations. that 
may require a higher level of-effort than was anticipated in the Site 
Contingency Plan. Minnesota Rules pt. 7035. 2815 subp. 15, states that: .. 
if: the. contingency.: action plan did. not anticipate the .level of:. effort. · 
required to protect human health and the environment, actions to bring: 
the facility into compliance must include any necessary work beyond 
that identified in the contingency action plan. 


C. Required Elements - Problem Def.inition Work Plan and .. Associated 
Interim Action 


.The Problem Definition Work Plan, is the focus of this discussion. 
The Problem Definition Report, the Design Work Plan and Report and the 
n---~-.-~~~~ hln~~ Dl~~ ~~~ P~nnr~ ~rP hrieflV discussed. . 


... ~ 
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1. Phased Approach of Site Contingency Plan 


The Settlement Document, in contrast to the Interim Action Report, 
does propose to screen for landfill gas in the soils outside the scale 
house, consistent with the phased approach of the Site Contingency 
Plan. 


The sequence and timetable in which corrective action is to be taken, 
in the Site Contingency Plan, Table 4, Corrective Action Timetable, 
Methane Gas Migration, lists three phases. These phases are (1) 
"remediate explosive hazards 11 (Month 1), "problem definition and 
design" (Months 1 -3) and (3) Constructio~ (Months 4 - 9). 


The Settlement Document limits itself to aspects of problem 
definition. Consistent with the Settlement Document, discussions 
between the MPCA and permittees Freeway ';['ransfer, Inc. and Hennepin 
County on April 22, 1992, and the Site Contingency Plan, Table 4, 
Corrective Action Timetable, Methane Gas Migration, the explosive gas 
remediation work plan may be partitioned into three separate work 
plans for problem definition, design and construction. 


Before conducting each of these phases I cl_ work plan must ,be. approved 
for that phase. Before ·conducting the d~sign or construction phase·s; ·· · ·
a preliminary and final report of findings and recommendations of .the 
previous phase must also be approved. The report requirement is,. 
consistent with the Sit~ Contingency Plan which indicates that 
preliminary and final reports and recommendations will be submitted. 


Interim measures to mitigate explosive gas accumulation ·in occupied 
structures.must be maintained during these phases. Proposed interim 
action and an assessment of interim action effectiveness -are required 
elements, respectively, of each phase's Work Plan and Report. 


The cost estimates for methane migration contingency action are listed 
in the''·Site Contingency Plan, Table 3, Corrective Action Cost 
Estimate. The costs for "Explosive Hazard Remediation" (Phase 1) are 
$20,000, "Problem Assessment and Engineering (Phase 2), $20,000 and· 
''.Construction" (Phase 3) $200,000. · 


2. Problem Definition Work Plan 


Definition of the current extent of the problem, including· properties.-:: ·. 
of the wastes, explosive gas, the transfer station and. the landtill. 
that influence the migration of landfill. gas is critical to the design\··: 
and construction of effective remedies to eliminate gas migration and. .: 
accumulation in and around facility structures. · -· 


Extensive information on the Freeway Landfill is available and 
accessible to two of the permittees, Freeway Transfer, Inc. and R.B. 
McGowan, Inc. and their consultant, B.A. Liesch Associates, Inc. Much. 
of the work characterizing the soils and hydrogeology of the site was 
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· performed or reviewed by B.A. Liesch Associates, Inc. as part of 
Superfund investigations at the Freeway Landfill. It is expected -that~· 
the sophistication of analysis in the Problem Definition Work Plan 
will reflect this available information and make detailed reference to 
this information. 


Required Elements of the Problem Definition Work.Plan are as follows: 


a. Source of the Gas 


The.Settlement Document, on page 2, states that landfill gas is being 
generated by the waste-deposits surrounding the transfer station and 
that the subsurface conditions at Freeway Landfill indicate that: 
landfill gas may migrate away from the buried waste. 


A December 11, 1991, letter from John Lichter, Bruce A~ Leisch 
Associate·s·, acknowledges the presence of high permeability soils 
(sand) , used as backfill during .construction of the transfer station-, 
around art:d under the scale house. The letter also indicates that it 
appears that landfill gas is migrating through the sand backfill into 
the scale '·ho-u.se· ..... 


FTS must determine the vertical and horizontal dimensions of waste 
surrounding the transfer station and unexcavated wastes in the 
transfer station construction area. 


Reference relevant boring logs or describe the planned numbers, 
locations, depths and sequence of additional borings. 


b. Production of Gas 


The. Settlement Document indicates the rate of gas generation is 
difficult· to predict but general observations indicate that gas 


. productidn after closure initially rise's then. declines slowly over a 
number of years as the microbial food. source is limited. 


The rate of gas production must be estimated. to assess whether design:. 
remedies are adequate to handle the volume and duration of explosive 
gas generation_. · In. determining the rate of gas production, take. into, 
account wast_e 'characteristics such. as type, volume and age as well as: 
landfill characteristics such. as moisture and temperature. 


c. Gas Migration Pathway Analysis 


Identify pathways for the migration. of. landfill gas from the waste 
deposits to the transfer station. 


The Settlement Document indicates that temporary gas monitoring probes· 
will be located at set intervals from the scale house to a total depth 
of five fe.et with readings to be taken at two and one/half foot 
intervals below grade to five feet or refusal. 


,-~-
.. ,;:., 


.. · .\~ 
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According to Minn. Rules pt. 7035.2815, subp. 11, item c, IIProbe 
depths and. locations must be based on the soils, site geology, depth 


· of fill, water table and depth of frost." The siting of monitoring 
probes must take into account the channels of gas transmission that 
are determined by the above variable, site specific factors. No 
justification was provided for probe depths and locations. Provide 
justification. · 


· Prior to installing these temporary probes, the following analysis of 
site characteristics should be conducted. 


Identify areas of the site, including structures and utilities, where. 
topography, . geology, hydrogeology and soil. characteristics are likely 
to act as channels or reservoirs of landfill gas, and, identify those. 
areas, based on the above characteristics, likely to act as barriers 
to landfill gas migration. · 


Pathway analysis should include candidate areas, away from occupied 
structures, for the controlled release of explosive gas. 


Determine the depth to the water table or impermeable bedrock under 
the transfer station area. Identify the locat:ion of .all.the highly' 
permeable backfill pathways for landfi11·gas wnicn were generally 
referred to in the B.A. Liesch, December 11, 1991, letter to the MPCA. 


d. Gas Migration Pathway Monitoring 


The temporary gas monitoring probes·, proposed in the Settlement 
Document and discussed above, should be installed~ per the pathway 
analysis, along the most likely channels of landfill gas migration in 
the area of the transfer station and in candidate areas for controlled 
release remote from occupied structures. 


The Settlement Document proposes the placement of two permanent gas 
monitoring probes around the scale house and two permanent gas 
monitoring probes around the office building. Screen placement will. 
be selected based on existing boring log data and the results of the 
temporary gas monitoring probe work. 


The Settlement Document does not account for the, siting of the 
permanent gas monitoring probe as it does for screen placement. The 
siting of·permanent monitoring probes must take into account· the 
channels of gas transmission that are determined.by site. specific 
factors. 


.. 


1) Develop a method for siting permanent· gas monitoring probes, based'.· 
on the pathway analysis and temporary gas probe data, at locations and. 
depths most likely to be on pathways, between fill areas and points to 
be protected such as occupied structures. 
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2.) Develop a monitoring schedule. This schedule,· at a minimum, 
should call for weekly monitoring for a period of three months so site 
specific data is developed on when, where and with what intensity 
migration is occurring. 


3) Develop detailed information on proposed construction of the 
permanent gas monitoring probes, including materials and surface 
protection. 


4) Develop a Quality Assurance/Quality Control.Plan to be proposed 
for permanent gas probe monitoring, including iaboratory methods and 
equipment. 


Include the information developed. in items 1) - 4) above in the 
Problem Definition Phase Preliminary Report and. Recommendations, 
discussed below. Submit the report to the MPCA for review and 
approval, ,.prior to implementing these items. 


e. Composition of Gas ; 


The composition 0f the gas. is a significant determinant in c3:ss_E=~,sing· 
the migration and fate propensities uf. tl1e gas. ' 


After MPCA·approval and permittee installation of the permanent gas 
monitoring probe system, gas composition sampling should occur at: the 
permanent gas monitoring probes. 


As indicated in the Settlement Document, the following elements should 
be included in the Problem Definition Work Plan. 


Sampled gas must be tested for percent methane by total volume and 
percent carbon dioxide by total volume. Surface soil moisture 
conditions and barometric pressure, time and weather conditions· should 
be recorded at the time.of sampling. 


f. Fate of Gas 


In addition to monitoring gas movement in transfer station soils, data 
needs to be accumulated on migration of landfill gas into utility· 
structures. Explosive levels of. landfill gas may be. moving in utility 
conduits and accumulating in various enclosed site structures in 
addition to the transfer station. office and. scale house. . - - --·-'/·_. 


Develop a method. for monitoring the· accumulation of' l"andfill gas in. ': 
the sanitary sewer and stormwater drain sumps, pipes, traps,and 
manholes, and in electrical conduits. An assessment must also be made, 
of methane gas levels in conduits that leave the property. Propose 
this method in the Problem Definition Phase Preliminary Report and 
Recoimnendations, discussed below. 


,-;;i 
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We recommend that you follow occupational health and safety 
regulations in performing construction, sampling and monitoring 
activities in these locations. 


The frequency of monitoring these areas in the future will be a 
function of the gas levels detected and the levels of Gonsistency in 
initial surveys. Dangerous levels (above 25% LEL) and inconsistent 
readings will require a higher frequency of monitoring than low and 
consistent methane readings. 


Include a timetable for completing tasks a - f above, and reporting 
the. information obtained from performing these tasks ··-in the . Problem 
Definition Phase Preliminary and Final Reports. 


3. Problem Definition Work Plan - Associated Interim Action 


I,., 


The accumulation of explosive gas in the soil around the scale house 
and'office, the malfunction. of the scale house continuous gas monitor, 
and the power dependence of the monitoring and exhaust fan system, 
dictate that interim measures be maintained and upgraded to allow the 
safe continued. use of the office and-scale house while a. long term, 


· comprehensive resoonse is 1Jeing_,developed :to evaluate_ and· eliminate .. . - . . ,, .;, . . ;.·. ~ ;\, ""· .• ......... - . . . . . . . . . . . . . . . . . . .· . 


tne explosive gas problem. · · · · · · · - - -


The following additional items are required to be performed at this 
time. Include these items in the Problem Definition Work Plan. 


a. Gas Entry Point Monitoring & Inspection - Scale House 


The FTS Work Plan and the Settlement Document indicate that. the 38 
caulked explosive gas.entry points w111 be monitored for three months. 


Continue monthly monitoring of the 38 caulked locations of possible 
explosive gas entry throughout the entire problem definition phase. 


Visually inspect all caulking seals at these gas entry points on.a. 
monthly basis as per the FTS Work Plan. 


b. Gas Monitor Malfunction Procedures - Scale House & Office 


The scale house monitor has malfunctioned and been out ofj operation 
for two extended periods of· time. Develop and_ implement procedures . ·, 
covering alternative monitoring systems·, which, in the· case of the-: : :::.:": - "'-t 
scale house, would. allow related. interim measures, such as· 24: hou~ 
exhaust fan activation and monitor display visibility prior to entry··,< 
at start up, to remain. operational. -·-: .. 


c. Gas Monitor Auditory Alarms - Scale House & Office 
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The Settlement Document, on page 3, indicates that color coded visual 
alarms are activated when LEL exceeds 11 to 20 percent and over 20 
percent LEL. 


Install an auditory alarm on both continuous gas monitors ·to ensure a 
q1!ick response by nearby workers to threatening situations. 


d. Gas Monitor Display Relocation - Office· 


Relocate the gas monitor display near the nbrth door of the office 
where it can be seen before entering the building. Post a sign near· 
the door instructing personnel to check the display before opening the 
door. 


e. Continuous Recording Gas Monitors - Scale House and Transfer 
Station Office 


Install a·· continuous recording device for methane levels at both 
continuous-methane monitoring probe locations. Patterns of elevated 
methane levels may become apparent and be useful. In the scale house, 
·thE: exh2.1.1st- fans, which autoni:atica.lly tµrn on when the monitor reads 
in the wa·rning mode (8 percent LEL)., may act to rua;:,k off i-:.:c.u:;.:- 2:c·.~ited 
levels of ~ethane. 


f. Power Failure Procedures - Scale House & Office 


Develop and implement procedures for the event of a power outage, 
which could result in an undetected accumulation of explosive levels 
of landfill gas in the scale house or offide. Power shciuld not be 
restored until less than 25% LEL methane is·determined to exist within 
transfer station.· buildings. 


g. Methane Monitoring Reporting 


Permittee Hennepin Transfer, Inc., has been reporting daily readings 
from the continuous monitors in the scale house and: office to the MPCA 
on a. monthly basis. 


Coordinate the reporting of monitoring infonnation from the continuous 
methane meters in the scale house and office and the 38 gas entry 
point. points. in the scale house and submit this information to thee. 
MPCA on a monthly basis~-. 


Include a timeline for the implementation of interim actions, items 
a-g above, and reporting implementation of.these. tasks in. the Problem 
Definition Phase Finai Report. · 


4. Problem Definition Preliminary Report 
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Include. the information developed in items 2d. and 2f. above in the 
Problem Definition Phase Preliminary Report and Recorrunendations and. 
propose selected methods to perform· the following actions. Submit the 
report to the MPCA for review and approval, prior to implementing 
these items. 


a) Propose.siting of permanent gas monitoring probes, referencing 
pathway analysis and temporary gas probe information, at locations and 
dept~s most likely to be on pathways, between fill areas and points to 
be protected such as occupied structures. 


b) Propose a monitoring schedule. This schedule, at a minimum, 
should call for weekly monitoring for a period of three months so site 
specific data is developed on when, where and with what intensity 
migration is occurring. 


c) Propose construction of the permanent gas monitoring probes, 
including materials and surface protection. 


d) Propose Quality Assurance/Quality Control Plan measures for 
permanent gas probe monitoring, including laboratory methods and 
equipment.. _ 


.... · ... ~ ... :~ .. : ·. ·:.NI'~-. 


e) Propose a. method for monitoring the accumulation of landfill gas. 
in the sanitary sewer and stormwater drain sumps, pipes, ·traps and 
manholes, and in electrical conduits. An assessment must also be made 
of methane gas levels in conduits that leave the property. 


5. Problem··Definition Final Report 


Report the findings of the Problem Definition Phase, specifically 
items 2 a -- f, accompanied by documentation of information sources and 
methods and procedures used, boring and monitoring point logs, tes.t 
data, and sample calculations. 


Report the implementation and effectiveness of interim actions, 
specifically items 3 a - g·. 


The report must also address the following questions, several of which. 
are included in the Settlement· Document. 


a. To what extent is the office, as well as scale house, threatened. 
by landfill gas around. that structure? What: are- the methane- levels., as)·,._> 
you.move towards the foundation of these structures? 


b. To what extent is· landfill gas· in the sanitary pipes and sump, or." 
the storrnwater pipes, sump, and manholes? To what extent is landfilL 
gas in the electrical. system conduits? Is gas moving in electrical 
system conduits to the transfer station control room? Is gas moving 
offsite via the transfer station utilities? 


.. 
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· c. If landfill gas is in any of the structures mentioned in question 
"b 11


, where are the probable locations of gas entry and exit? 


d. What ignition sources exist at the site and what is their 
proximity to areas of possibly explosive levels of landfill gas? 


e. Compliance Boundary. What is the distance from site structures 
that is appropriate to control landfill gas? 


A compliance boundary must be proposed such that there is an area 
around the structures which can be shown to consistently have methane 
concentrations less than 25% LEL. This distance·is site specific but 
controls clearly must be outside the structure. 


This line of control is, in fact, defined in the Site Contingency 
Plan, where it· is stated that 11 long-term remediation of. uncontrolled 
landfill gas migration would involve active or passive gas withdrawal 
by the installation of cut-off trenches or wells to intercept gas 
migration:b~yond the fill boundaries 11


• 


This statement. indicates that near· the fill boundary, _near the source 
of gas, is··an appropriate area for explosi1e ::fas control st.ruc:tc.·i:.ts. 


This is torfs.istent with Minn. Rules pt. 7035.2815, subpart. 11, item E, 
which requires that 11 The·gas control system must be located adjacent 
to the fill area 11


• 


The compliance boundary must be set back from the property boundary 
and site structures a sufficient distance to allow for.remedial 
action(s) involving the controlled release of explosive gas in a 
nonenclosed space, away from any inhabited structure, such that 
landfill. gas can be properly treated, or rapidly diluted in the 
absence of an ignition source, to less than explosive methane levels. 


6. Design Work Plan and Reports 


The Site Contingency Plan requires that "long-term remediation of 
uncontrolled landfili gas migration would involve active or passive 
gas withdrawal. by the installat·ion of cut-off trenches or wells to 
intercept gas migration beyond the fill boundaries." 


Design. of. such_remedial. actions, per Table 4, of: the Site. Contingency· 
Plan, is a part.of phase 2, "problem definition and design 11


• 


. -· 


. It is acceptable to partition phase 2 "problem definition and design""" 
into two phases, problem definition. (discussed above) and design 
(discussed below). 


Before conducting the design phase, a work plan must be approved for 
the Design phase as well as the preliminary and final reports and 
recormnendations from the previous Problem Definition phase. 
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The information in the Problem Definition Report are essential to 
effective remedial action design. Information, regarding gas 
composition, production, migration and fate is necessary to meet the 
following rule requirements regarding the design of gas control 
systems. 


' . 


"Gas control systems must extend below the facility to the water table. 
or to subsurface soil capable of impeding the movement of gas. " (Minn .. 
Rules pt. 7035.2815, subp. 11, item e.). "The size of the gas 
collection system must· be based on the volume and type of waste 
received at the site." (Minn. Rules pt. 7035.2815, subp. 11, item f.) 


The Design Work Plan must detail a process to evaluate remedial 
actions, based on consistency with site conditions and rule 
requirements, discussed above, as well as remedy performance, 
reliability, ease of implementation, health and environmental impacts, 
and the time and money required to implement the remedial action(s). 


The Site Contingency Plan, on pages 12 and. 13, requires that MPCA 
approval of proposed remedial action be obtained prior to 
implementation. The Design Report must propose remedial action based 
on criteri2_ discussed above. 


7. Construction Work Plan and Reports 


Before construction of the approved corrective action is to occur, ·a 
work plan must be approved for the Construction phase as well as .the 
reports of ~he findings from the previous Design phase. 


The schedute for construction of remedial.action must. take into 
account the capability of interim measures to-mitigate the 
accumulation of explosive gas while remedial actions are being 
constructed. 


The Construction Report must include a construction certification as 
well as a monitoring and reporting schedule which will assess the 
effectiveness of the gas control remedial action at the compliance 
boundary. 


8. Checklist (Attachment 6) - Problem Definition. Work Plan and: 
Associated Interim Action 


. . ,.; 
' l 


_,_,. 
Note the section. and the page of the Problem Definition Work Plan-, ~--.-:;_>~J: · · -. 
related to the elements discussed. above, in the. last two columns:. oe ...... 
the Checklist and submit it. with your Problem Definition Work· Plan· .. 


Submit the Problem Definition Work Plan and completed Checklist within: .. 
thirty (30) days of the date of this ietter (to which this discussion. 
is an attachment). 
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0 a. November 15, 1900 0 <1: 


M Solid Waste Manaqment Facility Inspection Report (s,20192) 


e , .r Minnesota PoT!ution Control Agency (M PCA) . . 
" Ground Watl1r and Solid Waste Division/ MPCA Re ional O er'ations .__ ______ ___._.=_,.;a:;,__ __ __:;__;--C....;..;.;;.._.....;.,c_ 


Permit/Submittal _ Memo • Previous Violations 
01. PermiV/\greeemJ!nVOrdcrlP,l!rmil-Ely-Rulo In Ellect-ie 'I I . . Date Violation Number 
02. Annual Roport t{e_c,un-J/ l v0er- rc111~w r ~cr,,..p e..i'.l r, ~ , . 


1 
03. Facilily Plans/Desaiplions/Engineerlng Report 6/:,IOIIP~ _q,t,.,J t'ff;,,,;J,A.-t;;.._, w,ul< /::,tu"- New,., Repeat Abate.d 


D 04. Industrial Solid Waste Management. Plan /'ece,'reJ.! V 4-'/IS/r'i, fie_/;,..,.,,,,.,r;1- I-",__,.,'-=+--'-"- 0/J AIOI-Jc 


Operations C'1Y'lMW)/,J dNcv;.,e ;,,_, l'\e~t! Vivi~ 
05. Air Ouallly at !3oundary />er...,, f1e.u ~ 1/, 1/c,/t?'> ., 1, '>'J.:J:.' ~ 


2 06. /\ccoss Socun1y / 't<. .- '' b< w_;q · 
07. Unacceptable Waste Oper4 '1ar H, K'e, tf c.Cowc"' I') dltc.,.;./.es 
S I'd W S St d d ,;I..,../-"'-' revl,J,:;./} e'IC/:,/oJue a \S · 


o o I aste torage an ar s rett1t::?.JJta. Ii~ w,,k' /)/,..__ w,J 
00. Annual Waste Removal and Liner Inspection <.[u 1 • ~ _1_ • 1) ut:v-A 
09 SurlacoWaterDrainago ~/' ' VO Y--'1._e ,,,.., ""'--' 


D 


a 
tJ 


a 


D 


D 


D 


10. Loachale Control S-1Q1 '1'~::L 
11. Wind Dispersal Control · · 


\ 
SOLID WASTE TRANSFER FACILITY 
12. Pulresciblo Wasta Storage and Weekly Disposal \ 
13. Recyclable Material Management 
14. Monlhly Residual Removal, Disposal & Facility Cleaning 
15. Solid Waste Conlinemenl 
16. All Weather Nogollable Road 
17. Curbs and Tie Downs 
10; Tire Mananomenl 


RECYCLING FACILITY 
19. Weekly Residual Removal 
20. Surlaco Water Drainane 
21. Wind Dispersal , Vermin and Nuisance Control 


.REFUSE DERIVED FUEL FACILITY 
22. Byproduct Storage and Weekly Removal 
23. Surface Water Drainage · 
24. Liner for Uncovered Processed or Unprocossed Waste 
25. Wind Dispersal Control 
26. Operation and Maintenance Manual 


COMPOST FACILITY 
Yard Waste Compost 
27. Surlaco· Wator Drainane 
28. Odor Conllol 
29. Periodic Turning and Large Sharp Object Prohibition 
30. Storage and Weekly Removal of Noncomposlable Material 
31. Byproduct Storage 


Solid Waste Compost 
32. Storage and Weekly Removal of Noncompostable Material 
33. Byproduct Storane · 
34. Solid Waste Conlineonenl & Slorago 
35. Surface Water Drainage 
36. Leachate Control 
37. Periodic Turning 
38. Record of Temperature & Retention Timo . · , ~ 


Administrative l , f . ,. I r\ fl\.Clf\\+o r.+ f\o I 
39.0peraling Record \'c.o.. e_ t-10~~ ~--t-\1\UOLl'S r:,e+f\Qtie.. °"'t 
40. Operator Facillly lnspecilon Schedule II\ -ftir ~~ 1 ;- • ti-I\ p:, nh h/ e__.. 
41. Emergency Procedures Manual • \ • b · (\ · I · 


D v D 
a 


42 Contingency Action Plan :p I ,tor 1-C e..1 ~ We ~ ,¾o oW()\'tor , 
43 Closure Plan tr ,Q.,c \01'1vc, ~Gl..S. \J ~/ n t>\<Mt+n-r ""'" Oll'N 
44 Postclosure Plan ~ . \. I ,- ~ (\ · ' ~ 
45. Other 11\ 01/ef n1 ,,..,. .j..(' ..-o. l'l\.ov I\ ol. ~ C 


~ :C1 -~~~~- !:'.:\~~- .. ""~u1 I Jfine et1 .:N~f.<---""..:rr ... t-. -__ ~1""'---rlu___,,__1-,...,~c...::..-h_"'....,k'-,~~'->o""'),::.er...;:__'l-t+-'-M,.,="-h'---"'d-'-""-.s--:L-/..,.s""o/:.!..<t-><2...,,_ 







Item Rule 


1 /001.JOSO 


2 7035.2585 


3, 7001,3300 • .34 /5 


4 /035.253S nulJp. 5 


!, IOJ,.2!>6:i ,ubp J. 


6 7035.2535 subp.3 


7 7035.2535 &Ubp, 1 
7035.0300 subp. 30 


8 7035.2055 subp. 4b. 


9 /OJ:,,20:,:, But,p, 1 a, 
10 7035.2055 subp. Ja & b. 


11 7035.2055 subp. 31, 


12 · 7035.2065 subp. 4c. 


• 13 1035.2065 &ubp, 4.d. 
14 70JS.206S sut,p. 4o. 


1 S 7035.2065 subp. 4h, 


16 /03:,,2065 &Ubp. :,a., 


1/ 7035.206S subp. so .. 
10 703S.2065. subp. 41. 


19 /035.2045 subp. 4b, 


20 7035,2045 &UlJp, 3 


21 - 7035.2045 &Ubp, 4a. 


22 /035.2015 &Ubp. JC. 


23 7035.2075 suop. 2b. 


24 7035.2075 subp. 2c. 


25 /03S.2Bl5 subp. 'lo. 


26 7035.2015 subp. 3 


27 7035.2075 subp. 2b. 


20 7035.2035 subp. 3a. 


29 7035.20J5 subp. Jb. 


30 7035.2835 &Ubp, Jc, • 31 703:i.203S subp. 60. 


32 7035.2035 SUtlp. 60. 


,, 


33 7035.203, subp. 60. 


34 70JS.2035 sulJp. Ge, 


35 703S.203S subp. Sb. 


36 7035.2035 &ubp, SC,d & 
6 f. '· 


37 7035.2035 subp. 61<. 


30 7(135.2835 subp. 6Q. 


39 7035.2575 


40 7035.2535 subp.4. 


41 7035.2595 subp. 5. 


42 7035.2615 subp. 1. 


43 .lOJS.2625 sut,p. J. 
44 1035.2645 SUbp, 2. 


,.';.• 


Rule Description 
PormiVSubrnlUal 


PerrnlVAgrccmenvvrucr/PorrnH by Huie In l:.1/ect. txcopl ·!or backya1d cornpot.1 srios and sewi\go s\uOge landsproadrng lac1ll\1es, a solid wasle porm1t or pe,mil mod111c.,,11on II roquued 10: A: treat, &lorn, process 
or dispose ol solid was lo; 0. establish, oonslruct or i,porale a solid wasle managomont laclliy; C. chango, add or expand a pormhled solid waste managmonl laclllly. · · · · 


Annual ftepotl An annual roper\ sumrnarizinQ !acilhiy aclivitios cJurlnq !ho C.."llondar year must be submiHod by ~ebruary 1 lor the procodinq year. · · 


P111n11/0cecr1puonatl:ngmcor1ng Hcport Hoqu1r0d 1nlorma1ton rogard1ng Iha lacir1y·r. locauon, dos1gn, consiruclion, opor;111on, cont1ngoncy ac11on and proposed cJo&uro enocessary tor the ovatua11on ol 1110 \acilrty's 
onvlronnnontal lrrpact, dolormlnollon of condUlons In iho pormh and norvo n, bonchrnork, for monhorlnQ faclllly opora1lon. 


lndunln.nl SolJd Wan lo Mnnagerncnt. Hoqu1ros all lac1h\ios accoplmg lndus1r1al w;islo 10 &ubrrnl a plan oul mg procoduros lor ovaluatrng, acc:op1mg, lnspecl1ng and managing Industrial wasle as woll as noll 1c.1.11on ol 
aonoralors nnd haulers roqardlng those procoduros . · l 
Opora110ns 
Air uunllly "' uounoary. bllos must uo In coniormanco w1111 arr po11u11on conuol rnlos:,&uch .is 100~.00c!U which roi;lrrcls orns&ron of ;ur con1anunanu into tho anb1ont :ur w111cn c...use otlor oulaido lho auogod pollulor's 
proporty lino In oxcoss ol ,poclllod odor unll llmhollon,: 


Access Secur\\y. Unautt1orllod enHy ol porsons or liv0s1ock mus! bo provonlod l>y ur.o of a lonco or slnii~r dovlco unloss oporalor shows Iha\ no po!ontial lor Injury or·lncilily violation should occvr n such enlry occurs. 


Unncccptablo Waatea. Hazardous waslos, untroatod sow11go sludgo, lnlocllovs ~aslo, waslo oil, rad10ac\1ve was1os, waslos oon1a1rnng !roo \'1qu1ds, \100 \1qulds and wasios nol cgvorod in lho lacility 1ndus1r1al sohd 
was10 mnnagemonl plan. · 


Solid Wasle S1orago S1andards 


Annuol Wo,tc Removnl and Liner Inspection. tn1110 linor musl bo 1nspoctod al loas\ onco a year, 


Surfoce W111cr Drainago. Iha &lor.190 a1oa must bo prnloclod lrorn surtaco wa1or run-on by llle s1ruc11iro or In sorno Olhor mannor. 
Leachnlc control. Sloraqa aroa must havo an oporallnq liner c1nd loaclrnto colloc:ion sys1orn ·. 
Wind u,~~ranl C.orllrol. Upora\or musl covor or 01!1orw1so man.igo any par11cula10 manor 1ha1 may tJo sul.J1ocl lo wind d1sporsals. .., . .__. 


~VLIU VV/1~ 11: 11\AN~l·t" ~ 1111 IV" 


PutroaclbJo Was to Storogo and fle,movnl. /\II pu1rosciblo waslo rom.1t{ling al tho racili!y al lho ond ol lho opoiatlng day must bo slorod In an onclosod slruc\uio or In loak, lly and rodenl prool oonlaino,s. [he 
putre&eblo was lo mus Ibo rornoved al loasl onco a wook. • · · , , • ~· 


Hccyclnblc M.1tenal MonogmenL All salv.igoablo and rocycl.1blo rn.11on.tls mus! bo contamomod unloss lfloy are oonl1nod 10 !ho unloadmg area or ottlor dos1gnalod'procoss1ng and storaQo areas. 


MonU1ly He01duol Hemovol, U1&posol ~ ~ac1111y Gleaning. I 110 la<;1llly mus I bo croanod mon1hty w1lh a« rosKJuals proporly romovod and d1sposod. 


Solid Was lo Conllne~nl. All nolid waslo nhall be conllnod.10 lho unloading aroa or OIi;"' d\slralod procosslng and &lorago aroa. • .. · 


II we, 11,cr NegoUoblo 110,d. /In arr.woa111or road no~ollablo by 1oaooo colloc11or1 vol,lc oi s '" bo prov rood lrorn 1ho or11ranco ga10 or 1110 1nc11,1y lo londing nnd unloa<llng nron,. 


Curbo •nd lie Uowno. lrud< wllool curbs and 110 downs musl bo p1ovidod ii llto lacil,ly dosign lncludos olovalod unloa<11ng aroas. 


Tiro Mnnngml?nl: No mor~ than 500 liros may bo slockpilod al lho lacili1y wii/1oul a sopara10 pormil for lhis purposo: 


HtCYGLINu r.AGIIJ I Y 
Weekly flci:,hJual Hcmovnl. J\ll rosldual wa:;10 musl bo romovod onco a wook. 


Surlocc W111e,r Orolnage. Suilaco wa10r drainage lhrough rocycl:iblo or unusablo nfatorial musl bo provonlod. 


Wind Ulopcrul , Yormin & Nu1unce Gonlrol. 1110 1ac1 uy must IJo opoialod In a rnannor lllal m1n1n11zos dusl ano 0111or w1110010wn malor1a1, vormm popu1a11ons Clue to lrTl)fOper storago, and olher nu1sanco 
cond!llon!I.. 


flEl'USE DtfllVEO 1-UEL 1-Ac;IUIY 
Uyprocluct Slorage, Bn<.I WeeKly Re,mova/. Uy produe1s musl bo slorod 10 provon\ vocior problems and aostho11c dogr,1da110n. I ho by-products niusl be ron""Ovod or usod a.I loasl wool'.ly. 


~url~cc vvoter Urtunnge. Sunace walor oratnago musl be d1vo11od around and awJ.y /rorn ou1door siorago aroas. 


Liner l~r Uncovered Proc~s,e,d or Unprocci:,sod Waste. Uncovorod w;i.sle m;1toli:\I, procossod or unprocossod, mus! bo slored on a suflace liner capable ol minirnizing or oliminating load1ate /low, OU\ ol lhO aroa 
lnlo tho groundwater or to &urroundlng land surfaco 


Wino U1speraal \;onlrol. A ausl conlrol systom included m 1ac,1rty oos1gn mus! bo in pl;1co and opora11ng. 


Upcr "lion and Mnlnlcnnnco Mnnusl. Musl oo prepared ano ti.opt at silo. 


Surface Water Drainage. Surlaco wator draim190 rnusl bo d1vortod dnd away lrorn ouldoor storage aroas. 


GUMl'U~ I 1-1\GILI I Y 


Yard vvaslo Conl)ool 


Odor control, S~e rnusl bo ln conlormanco w1lli air poUutlon control rnlos such as ·1005.09_20 wl1'icll ros11icis emission ,ol air cont.1mi11an1s i1110 lho ambionl air which causo odor oulsldo 1ho allogod p0Jlu1or's propony lino 
In oxco5' ol spociled odor unll llmltallons. · · ... 


Periodic Turnmg and l.;lrge Shorp Obfect Prohibillon. Yard w.islo rnusl.~o lurnoc) ?11 a por1od1c lms1s nocossa,y lo rnamlalO aerobic, lornporalv10 and palhogbn 1oduc11011 conditK>nS,· , t.,;omposlei1 yma waslo rnusl 
001 conlaln any sharp objoc1, groalor lhan ono Inch In dlameler. · · · · · · · 


Slorage & Weekly Removal of Non-composlnble M111crlal. Malorlals th.ii aro nol corroposlod mus1 bo slorod and romovod al loasl weekly, · · 


Bypro<luc\ S1orage. By-produc\s, 1nciudmg rosiduals and rcyclalJles, mus! bo s~orod rn a .mannor lhal provon1s· vodor problorns and aoslhollc dograda11on. 


Storage A. Weekly Removal ol Non-compostablo Mntcnal. Malonals tha! aro no! composlod must bo sto,od and rernovod al loasl woekly, , · 


~olid Waslo Corrposl ·., 
Uyproducl Storage. t:ly-produc\s, Including ros1oua1s and ,ocyciatJlos, rnus1 be slorod 1n a mannor lhal provenls voclor protiloms and aes111011.c dogradal1on. 


50110 Waste L;onltn<!menl & !itornge, Alt waslos dohvero<l 10·1ho iac1 1ly rnvsl bo con1mod 10 a dos1gnaleo oalivory area and sloroCI r1nd removoct at a lroquonc:y lhat p1ovon1s nuisancos. 


Surf nee W111cr Oralnng<!. Suilaco walor dralnago mus! be divortod .irou11d and awt1y from lhe oporat!ng aroa. . · , 


Len cha to Gontrol. I 110 corrposttng, cvring, ana storage areas \or vncvrod oorrposl ~usl bo local.od on surlacos c.1pao10 01 nmmrnzmg 10.ic11a10 ,e1oaso. /\ loact,;110 0011oe1,on and lrealmonl &ys1em musl bo in place 
and oporallng. Run·olf walor thal has como In conlac:1 wilh coni:,oslod waslo, malorlals·storod lor colll)osling, or rosldual was lo must be dlverlod 10 tho leachate oollocllon and lroalmenl systom. 


Periodic Turntng. Waslo must bo lurnod on a poriodic basis necessary to ma·1ntain .iofobic, lornporaturo and pathogen ,educlion conditions. 


He cord ol 1 emperaturu and Hetcnlron I iroo. 1110 lorTl)eraluro and relonllon r,mo lor tho millerial being COfTl)OSlod musl be monrtored and recordod oacl1 worK,nQ day, 


Adm1rns1ra1wo 


Opcroling l!e,cord. ·1he opern1or mus! keep a wrillon daily oporaling roc:ord al the lacil,ty. 
per a tor f e c1I ny In~ pc c ti on S chedu re. I ho opo, al or must dev o lop, loll ow and rot a1n-:a-::w".rc:,1c:1 o-::n~1".:'ac:,,"l,1"y t,nc:s"p".:'oc::lc:KJ".:'n-::,,cclr-10c:,dr ,u"r.oc-a::1-:11r,o:-r la:,c"'11"1yc-. --r 1,n:-:s"p.,..oct=,,.,.n-, ""rn_u_s""1 bc-e-,ro-c"o-,d"'o.,.,.d1n-an-,.,n-,p-o-e1"",-on-.,-log_o_r_&_u_rn_n_-1_ry_.------f 


Emergency Procedures Manual. Iha operator mus! proparo and maintain al lhe lac111y a p1oceav1a! manual lor Jaclhty porsonnol to uso ,n tuno ol eme,goncy. 


Conlingcncy ActJon Pinn. ·iho opera1or musl propare and maintain a conlingency aclic•n plan at tho lacilily. 
{;looure !'Inn. A copy ol lho approved closure plan and all rovis,ons roosl bo kopl al 1ha-,-l,a_c.,.11t'"'y-,u-n"'111rc:-r,1o-,s-u~ro-,,.1S_c_o_rn_p,r1,e""1e-an-,drco-r1"'11l~io-,d. -----------------------------l 
Poalcloaure Plan. 1 no landowner and lhe laci1ity ownor musl koop a copy ol tho ;ippro\·od plan and amondmonts nl lho lacilily until lho postclosuro porioo oog1ns ant11110roallor w1lh lhe con1ae1 porson. 
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Permit/Submittal Memo Previous Violations 
1. Permit/Agreement/Ord?r/Perrit-Bx-Rule 1.n EftfJct j I 1 .. Date Violation Number 
2. Annual Report Rece1vcJI; vr.derrev1ew <for C"'-fi,efr;-rier.s 11 . . . 


3. Facility Plans/Descriptions/ Engineering Report f'v );_!_,~ "~ q,v re:{); ~.:fu New Repeat Abated 
4. Industrial Solid Waste Management Plan 1w, k }:,/Gr¥ rec.e,ve '1/IJ'r 2. 


Operations · _lh.!,'r.u~a ·).'I:_ c~"'e".-k 'd,~ ... ,H-;,,~~'"'1 


5. Air Quality at Boundary /fl Mc.efii, M~ ~r'_,.,,, ,./4._~ li"'-


6. Access Security t,t/l~Jn. -'I/Q(L/q{2_.. 
7. Certified Operator 
8. Permanent Benchmark 
9. Phase Development/ Current Fill Area 


10. Staking of Fill Phases ''\ 


11. Open Burning 


12. Unacceptable Waste 
13. Spreading and Compaction 


14. Grading 
15. Surface Water Drainage 
16. Cover Material Stockpile 
17. Intermittent Cover 
18. Intermediate Cover 
19. Final Cover 
2/). Leachate Control 
21. Water Monitoring System 
22. Gas Control 


28. Operating Record 
29. Operator Facility Inspection Schedule 
30. Emergency Procedures Manual • . • • • J~ 


31. Contingency Action Plan ., • '; • 
.... ' .,. 


32. Closure Plan 
33. Postclosure Plan 
34. Cost Estimates for Contingency Action, Closure and Postclosure Care 


35. Other J /" ;) I Opera.Jr 1.lJre, , fc. U'.Jva t\_ 1-, d-'/ cu -k-s- /. 
re,r,, 1.{~J) e~la.JNe .Q~-.1 l'eM..@c/4_Q lc."v"l..fwo,k fa 4


"-/2 J.-/.eJ) Ii, ~ V 'I) Jo Applic!ble Weather Condition~ /, · / .// / , 
u'v M, e_ H/Jc_. -~,~:\:.>1~-~--'-='/,,.c...,,...,~-,-Q_-· ____ _,____1/0 ~_{;/4.o/' !1o rSo, (o..J,11tLAJ 
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Attachment 6 
Checklist 


Problem Definition Work Plan & Associated Interim Action 


Note the section and page of the Problem Definition Work Plan, related to elements below, in 
the last two columns of this checklist and submit it with your Problem Definition Work Plan 


Related Problem Definition Work Plan Related Related 
Section Section and Timetable in 


Attachment 1 Required Elements Page in Problem 
C. Required Problem Definition 
Elements Definition · Work Plan 


' Work Plan 
2. Problem Definition Work Plan - -2a. 0 Source of Gas 


- Identify vertical & horizontal dimensions of waste 
surrounding FTS and unexcavated waste in the 
FTS construction area 


- Submit soil boring info -reference and/or propose 
2b. • P reduction of Gas 


- Estimate rate of gas production 
+ based on characteristics of: 


- Waste - type, volume & age 
- Landfill - moisture and temperature -· 2c. • Gas Migration Pathway Analysis \ 


- based on site characteristics: 
+ site topography, geology, hydrogeology, 


soils,utilities and structures 
! + deoth to water table or impermeable bedrock - + ar~asoTT11gh per"meability backfill . I 


..... .... ~ ....... - -.- .... - ...... ····! 


2d. 0 Gas Migration Pathway Monitoring 
- Install temporary gas probes based on 2c. 
- Develop method for siting permanent gas probes 
- Develop monitoring schedule 
- Develop probe construction detail 
- Develop monitoring QA/QC plan 
- Site, construct an_d monitor permanent gas 
· probes in accordance with MPCA approval 
of Preliminary Report 


2e. • Composition of Gas- % Methane & CO2 by volume 
2f. • Fate of Gas 


- Develop method for monitoring gas in utilities 
- Monitor gas in utilities 


3. Problem Definition Work Plan - Associated Interim - -Action 
3a. • Continue Gas Entry Pt. Monitoring & Inspect. 
3b. • Develop & Implement Monitor Malfunction Procedure 
3c. • Install Gas Monitor Auditory Alarms 
3d. • Relocate Gas Monitor Display - Office 
3e. 0 Install Continuous Recording Gas Monitors 
3f. • Develop & Implement Power Failure Procedure 
3g. • Coordinate Methane Monitoring Reporting 
4. Problem Definition Phase Preliminary Report - -- Date for submittal of report 
5. Problem Definition Phase Final Report - •\•\·\·\•C,\•\.·-


·.·.·\·\·\•\·\·\·\ 


- Date for submittal of report 
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Amendud g 


0 MPCA -~ C Solid Waste a.. .Q z 
ril en~ Management Rules E. 
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(I) a. Effective 


8 o·a. 
November 15, 1988 > 0 <( 


L'(h Solid Waste ManaQment Facility Inspection Report p11s192) 


0 IJ :w: Minnesota PoTlution Control Agency (MPCA) · 
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Previous Violations 
Date Violation Number 


New Repeat Abated 
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Attachment 6 


Checklist 
Problem Definition Work Plan & Associated Interim Action 


i 


Note the section and page of the Problem Definition Work Plan, related to elements below, in 
the last two columns of this checklist and submit it with your Problem Definition Work Plan 


i 


Related Problem Definition Work Plan Related Related 
Section Section and Timetable in 


Attachment 1 Required Elements Page in Problem 
C. Required Problem Definition 
Elements Definition Work Plan 


Work Plan 
2. Problem Definition Work Plan - -2a. 0 Source of Gas 


- Identify vertical & horizontal dimensions of waste 
surrounding FTS and unexcavated waste in the 
FTS construction area 


- Submit soil boring info -reference and/or propose 
2b. 0 Production of Gas 


- Estimate rate of qas production 
+ based on characteristics of: 


- Waste - type, volume & aqe 
- Landfill - moisture and temperature 


2c. 0 Gas Migration Pathway Analysis 
- based on site characteristics: 
+ site topography, geology, hydrogeology, 


soils.utilities and structures 
+ depth to water table or impermeable bedrock 
+ areas of high permeability backfill 


2d. 0 Gas Migration Pathway Monitorinq 
- Install temporary qas probes based on 2c. 
- Develop method for siting permanent gas probes 
- Develop monitoring schedule 
- Develop probe construction detail 
- Develop monitoring QA/QC plan 
- Site, construct and monitor permanent gas 


probes in accordance with MPCA approval 
·, of Preliminary Report 


2e. °ᡗ Composition of Gas- % Methane & CO2 by volume 
2f. °ᡗ Fate of Gas 


- Develop method for monitoring gas in utilities 
. - Monitor qas in utilities 


3. Problem Definition Work Plan - Associated Interim 
Action 


3a. °ᡗ Continue Gas Entry Pt. Monitoring & Inspect. 
3b. 0 Develop & Implement Monitor Malfunction Procedure 
3c. 0 Install Gas Monitor Auditory Alarms 
3d. 0 Relocate Gas Monitor Display - Office 
3e. 0 Install Continuous Recording Gas Monitors 
3f. • Develop & Implement Power Failure Procedure 
3g. °ᡗ Coordinate Methane Monitoring ReportinQ 
4. Problem Definition Phase Preliminary Report =· - Date for submittal of report 
.s. Problem Definition Phase Final Report 


- Date for submittal of report 
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Consulting Engineers 


November 10, 1986 


Mr. Tom Sinn 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, Minnesota 
55155 


Dear Tom: 


CONESTOGA-ROVERS & ASSOCIATES LIMITED 
651 Colby Drive, 
Waterloo, Ontario, Canada N2V 1C2 
(519) 884-0510 


Reference No. 1922 


Re: RI Work Plan, Freeway Landfill Site 


Please find enclosed two (2) copies of the Freeway RI Work Plan. 
This document has been revised in consideration of your comments 
provided at our meeting of October 22, 1986. 


Should you have any questions please contact us at your 
convenience. 


Best Regards, 


CONESTOGA-ROVERS & ASSOCIATES 


Ronald Frehner, P. Eng. 


RF/ja 
Encl. 


c.c. Tim Thornton, Hart, Bruner, O'Brien and Thornton (w/encl) 
Mike McGowan, R.B. McGowan Co. (w/encl.) 
Don Haycock ((w/o encl.) 
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1.0 INTRODUCTION 


This document represents an Remedial 


Investigation (RI) work plan for the Freeway Landfill (the 


site) and is submitted to the Minnesota Pollution Control 


Agency (MPCA) in accordance with a Request for Response 


Action (RFRA). This is a submittal under the Remedial 


lnvestigation/Feasibility Study (Rl/FS) program for the 


Freeway site. 


The RI/FS is funded by the landfill owners, 


R,B. McGowan Company, Inc. and is being implemented by 


Conestoga-Rovers & Associates (CRA). 


The Freeway Landfill has operated as a 


sanitary landfill site since June 1969, and has operated as 


such under an MPCA permit since October 14, 1971. The 


landfill is nearing the end of its operating life as defined 


by the solid waste disposal permit. The owners have filed an 


application for a vertical expansion of the landfill, The 


approval of the application is pending the results of the 


RI/FS, 


During the operating life of the landfill, 


the owner estimates that approximately 200 cubic yards of 


battery cases, potentially contaminated with lead were 


landfilled at the Freeway Site. 
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On March 19, 1984, the MPCA scored the site 


under the Hazard Ranking System (HRS) at 38 and included the 


Freeway site on the State's 1984 Permanent List of 


Priorities. After finding measureable levels of volatile 


organic hydrocarbons in the Freeway Site monitoring wells on 


October 31, 1984. In May 1986, the U.S. Environmental 


Pro~ection Agency included the Freeway Site on the National 


Priority List. 


This report provides an RI Work Plan for the 


Freeway Site. The Evaluation Report, submitted concurrently 


with this work plan documents previous studies conducted at 


the site which have already addressed many of the 


requirements of an RI. As such, the RI work plan is designed 


to address data gaps not addressed by previous studies. 


The following is a list of tasks normally 


provided in an RI report (work completed by previous studies 


is identified). 


( 1 ) A discussion of the operational history, location, 


pertinent area boundary features, general physiography, 


hydrology, stratigraphy and geology of the site 


(completed and documented in the Evaluation Report). 
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( 2 ) 


( 3 ) 


(4) 


( 5 ) 


(6) 


( 7 ) 


(8) 


A discussion of all past activities related to the 


release or threatened release and disposal of hazardous 


substances at the site (completed and documented in the 


Evaluation Report). 


A topographic map which identifies pertinent site 


features (completed and documented in the Evaluation 


Report). 


A description of past investigations undertaken prior to 


the RI (completed and documented in the Evaluation 


Report}. 


A description of the type, physical state and estimated 


amounts of hazardous substances at the site (completed 


and documented in the Evaluation Report}. 


A description of contaminant migration pathways. 


A description of groundwater, and surface water affected 


by hazardous substances (preliminary definition 


completed and documented in the Evaluation Report}. 


A discussion of the extent and magnitude of groundwater 


contamination (preliminary definition completed and 


documented in the Evaluation Report). 


3 9!00025 
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(9) A discussion of any human or environmental exposure 


caused by site contamination. 


As demonstrated above, the majority of tasks 


of an RI have already been completed with use of the existing 


data base. Preliminary assessments of surface water quality 


and groundwater quality indicate that waste materials in the 


Freeway Landfill do not currently present endangerment to 


human health, welfare or the environment. 


The Evaluation Report concluded that waste 


disposed at the Freeway landfill which is potentially 


hazardous is limited to battery cases which may contain lead. 


Nevertheless, the RI work plan cautiously and conservatively 


assumes that hazardous substances are present in the 


landfill. In consideration of this assumption, conservative 


and potential contaminant transport pathways (as defined in 


Section 6.0 of the Evaluation Report), are hypothesized and 


key monitoring locations are established. It is proposed to 


monitor these key locations under an approved Quality 


Assurance Program Plan (QAPP) for hazardous substances. 


Based on the results of the RI, the absence of endangerment 


will be confirmed or the presence of contamination will be 


identified and the risk defined. 
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2.0 RI WORK PLAN 


2.1 PROPOSED MONITORING WELLS 


On November 6, 1986 an outline of a proposed 


monitoring well installation program was submitted to the 


MPCA and the Minnesota Department of Health in order to get 


advanced approval of field work to accelerate the RI. This 


letter contains well specifications and is enclosed as 


Appendix A. 


Figure 2 locates existing and proposed 


monitoring well and surface water sampling locations. Table 


l provides a summary of proposed monitoring wells and 


estimated depths. Six new monitoring wells are proposed and 


are discussed as follows: 


( 1 } 


,_ 


Well WT9 - will be located northeast of the landfill and 


will provide water level and water quality monitoring of 


the upper Prairie Du Chien Aquifer. 


(2) Well WTlO - will be located north of the landfill 


adjacent to existing well WT3. This well will be 


·[1~ fr installed 30 feet into the Prairie De Chien aquifer. 


Water levels from wells WT3 and WTlO will provide 


information to definl:i:::::d::
1


g;;e~ µ~. 
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LEGEND 
11 EXISTING SURFACE WATER STATION 


0 EXISTING MONITORING WELL 


o· 600' - -- - -


WT IIA e. WT IIB 0 WT8 


---- ----- - - --,\ 
KRAEMER QUARRY 11


sw6 


CRA 
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'---------, 
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, figure 2 
PROPOSED WELL LOCATIONS 


Freeway Landfill 
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Well WTlO will be used in conjunction with proposed 


wells WT11B and WT12B to define groundwater flow 


patterns 30 feet below the top of the Prairie Du Chien 


formation. 


(3) WTllA and WT11B - will be located south of the landfill 


and will be nested 15 feet and 30 feet below bedrock 
' 


,- I~ surface, respectively. These wells will be situated 


~ between the landfill and the Kraemer quarry and will be 


I~ 
used in conjunction with other monitoring wells to 


evaluate the potential hydraulic influence of the 
/ 


Kraemer quarry on groundwater flow patterns. The 


installation of WTllA and WT11B at different elevations 


will provide information on vertical groundwater 


gradients in the Prairie Du Chien aquifer. 


(4) WT12A and WT12B - will be located west of the landfill 


and will be nested 15 feet and 30 feet below bedrock 


·#.~surface, respectively. These wells will be situated 


f1 4'o _JS(between the landfill and the McGowan quarry and will be 


\ vJ used in conjunction with other monitoring wells to 
/ 


evaluate the potential hydraulic influence of the 


McGowan quarry on horizontal and vertical groundwater 


fl<?W pat~erns ·. ~ ~d'~ of tuT /:2A,:~,., •. eP w,,,_e~~t ~.:J 


- _ _ ~'/Pt~~ wwt~ ~ ~~,;(;;, ~ ;tk_ -
/J_/l4(fitR_ bl)_, ~ /1.n,1L1/bn . • - - -- ------ ------ -- --- - -------- - ---~·--·-_:.:r~ l 


The proposed depths of proposed monitoring 
1 


~ r 
itktlffe.~ 


wells were selected to represent the uppermost aquifer ffi~f;R_ 


~J.AtQ I 
beneath the Freeway landfill. Regionally, the surface of the ' 
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Prairie Du Chien formation is more permeable as a result of 


weathering of the bedrock, resulting in a greater number of 


fractures. 


The field geologist will determine the final 


screen placement of the wells based on drilling results. The 


objective is to intersect more highly fractured zones. A 


slug test- will be performed on each new well aquifer at the 


point of monitoring to confirm aquifer permeability. 


Protocols to be used for slug tests are contained in 


Section 2.1.3 of the Quality Assurance Project Plan (OAPP). 


2.2 EXISTING MONITORING WELLS 


f71 
'~·tv-(;'-"' I. . (3 will be 


Existing monitoring wells@, WT6, WT7 


used as part of the RI monitoring program. 


and~ 


All existing monitoring wells will be 


evaluated for conformance with Minnesota Department of Health 


(DOH) specifications. If a monitoring well does not conform 


with standards it will be upgraded or abandoned in 


conformance with DOH requirements. 
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2.3 SURFACE WATER SAMPLING LOCATION 


Three existing surface water sampling 


stations will be used to further monitor surface water 


quality under the RI. These are: 


uJWr 
(1) SW3 - is located in the intermittent stream east of the 


landfill at the confluence with the Minnesota River. 


This sample will evaluate potential contamination of 


surface water which may have resulted from site 


drainage. Care will be taken when sampling to collect a 


sample in the stream, upstream of the flooding influence 


of the Minnesota River. 


(2) SW6 - is located in the Kraemer quarry sump closest to 


the Freeway landfill. This sample will evaluate 


potential contamination to surface water resulting from 


site drainage or groundwater seepage from the landfill 


to the quarry wall. 


J#r 
(3) SW7 - is located in the McGowan quarry sump. This 


sample will evaluate potential contamination to surface 


water resulting from site drainage or groundwater 


seepage from the landfill to the quarry wall. 
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2.4 RI MONITORING PLAN 


Table 1 provides the RI sampling plan. 


Round #1 will consist of sampling three 


surface water locations and nine monitoring wells. Surface 


water samples will be analyzed for volatile organic compounds 


(VOCs) and metals to determine if there has been an impact to 


surface water quality from site drainage. Groundwater 


samples will be collected from wells which circle the site 


and will be analyzed for priority pollutant compounds 


excluding asbestos and dioxin. Appendix B provides a 


complete listing of these compounds. 


~-------·---·------ ·-------- - . -- --·- - ·-- -/ 
________ _.1 Following the receipt of Round #1 sampling '\)/ 


results, CRA will recommend a list of target compounds in Y 
groun~water to be monitored during Round #2. This target \ ~ 


list will be developed in consideration of compounds dE:!;.tected J; 


in historical monitoring and compounds found during 


Round #1. 
. - ....• --- ---·- ----- ---·-· ·-·- ---- -------------


A meeting will be held with the MPCA 


following Round ___ ~~~() discuss the results .J The target list 


l-~~;-~~-~~ #2 will be jointly determined with the MPCA. 


Groundwater levels w1_·_1_1 __ b_e __ m_e_a __ s_u_r_e_d_m_o_' _nt.-h--1-~~-·:·~-~ ~ 
[~all wells during the RI. _ - -v, .~\. 
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Sampling Location 


Surface Water 


Monitoring: 


Notes: 


SW3 
SW6 
SW7 


Wells 
11J1 ·:; 
WT6 
WT7 
WT8 
WT9 
WTlO 
WTllA 
WT11B 
WT12A 
WT12B 


1b 


TABLE 1 


Rl SAMPLING PLAN 


0Q, 


Round #1 


voes and metals 
voes and metals 
voes and metals 


Round #2 


no sample 
no sample 
no sample 


~ ~ ~ w·~~--t-~s 
P~iority Pollutants Target Compounds 
Priority Pollutants Target Compounds 
Priority Pollutants Target Compounds 
Priority Pollutants Target Compounds 
Priority Pollutants Target Compounds 
Priority Pollutants Target Compounds 
Priority Pollutants Target Compounds 
Priority Pollutants Target Compounds 
Priority Pollutants Target Compounds 


(1) Priority Pollutants excludes asbestos and dioxin (see 
Appendix A for list). 


(2) voes= compounds listed under the volatile organic fraction of 
the priority pollutant list. 


(3) Metals= compounds listed under the metals category of the 
priority pollutant list. 


(4) Target compounds are site specific and will be determined 
jointly with MPCA based on Round #1 data. 


916~017 
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All sample collection and analysis will be 


conducted in accordance with the Quality Assurance Project 


Plan (QAPP) for the site. 


2.5 RI REPORT 


( l ) 


The RI report will document the following: 


an explanation of the location, pertinent area boundary 


features, general physiography, hydrology, stratigraphy 


and geology of the site, 


(2) an evaluation of potential hydraulic influences of the 


McGowan quarry and/or the Kraemer quarry pumping or 
- -------


~flooding-on-g~ou~dw~ter-fl;; pattern~-~eneath 


( Freeway Landfill, _ - - - -


( 3 ) 


( 4) 


- - -----~ ------ .. ---· -------- -


a topographic map which identifies pertinent site 


features. This map will be expanded to include 


necessary topography of the McGowan quarry or the 


Kraemer quarry if it is determined necessary to explain 


site conditions, 


a summary of analytical results of 


rounds, 


the two RI monitoring 


1u+~~ 
~ 
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(5) an assessment of physical and chemical data collected 


I under the RI along with historical data, 
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(6) a description of the extent and magnitude of surface 


water and/or groundwater contamination, if any, 


( 7) 


(8) 


(9) 


a description of groundwater, surface water or soils _ .~ 
o.,W~ 


affected by hazardous substances, if any, 


a discussion of the impact to groundwater quality caused~ 


by site contamination, and .JJ ~P-( 


a discussion of any human or environmental exposure 
2 


caused by site contamination. 
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3.0 LIST OF POTENTIAL REMEDIAL ACTIONS 


Based on the existing data base and the 


assessment of the data base provided in the Evaluation 


Report, the following list of potential remedial acti6ns has 


been developed. Each potential alternative is briefly 


discussed and advantages and disadvantages (where applicable) 


of each is highlighted. A thorough evaluation of 


alternatives would be conducted under the Feasibility Study 


(FS}. 


(1) No Action - this alternative would be selected if it is 


determined, based on the RI, that no endangerment to 


human health, welfare or the environment currently 


exists or that no future endangerment could reasonably 


exist. 


(2) Long Term Monitoring - this alternative would be 


selected if it is determined, based on the RI, that a 


future endangerment to human health, welfare or the 


environment could reasonably be expected. The 


monitoring plan would be targeted at hazardous 


substances which could potentially be released in the 


future from the landfill to the environment. Key 


monitoring location would be selected for the program 


along paths of potential contaminant migration. 


12 
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( 3 ) 


Data collected from the long term monitoring program 


would be evaluated to determine if further remedial 


action is warranted should an unacceptable risk to human 


health, welfare or the environment develop. 


Capping of Landfill - this alternative would be 


considered if it is determined that an unacceptable risk 


to human health, welfare or the environment currently 


exists at the Freeway site. This alternative may employ 


different levels of technology such as a soil cap with 


vegetative cover; a clay cap with topsoil and vegetative 


cover or a clay cap and synthetic membrane cover. Each 


alternative would serve to mitigate infiltration to the 


landfill (thereby mitigating leachate generation) and 


would also serve to contain the waste to prevent 


exposure of waste materials. 


The advantage of a capping alternative is that it can be 


implemented without contacting waste materials and, 


although it is expensive, capping represents a more 


economical alternative than others described hereafter. 


The disadvantage of capping is that it will not address 


existing groundwater contamination, if any exists. 


13 
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(4) 


( 5 ) 


Passive Groundwater Control - this alternative would be 


considered if it is determined that an unacceptable risk 


to human health, welfare or the environment exists as a 


result of groundwater contamination ,i{Yiff/J~n'Q/Jl)e1{/£lv,tJ!A1/ 
Ill /I?,, fl /I vl·[ 


This alternative would employ slurry wall and bedrock 


grouting technologies to hydraulically isolate the 


Freeway landfill from the regional groundwater \ystem. 


Groundwater would flow around the landfill rather than 


beneath it. This alternative requires a cap over the 


landfill so that leachate does not build up inside the 


slurry wall/grout curtain. 


The advantage of this alternative is that groundwater 


contamination beneath the landfill Jt~£/lan~/l~.:f]/'3~,g,y1 would 
I 7 I V V V V /71 V (J u u ,J/ 


be contained and operation and maintenance requirements 


are minimal. The disadvantage is that this alternative 


is generally cost prohibitive and it does not address 


groundwater contamination which may have migrated beyond 


the site. 


Active Groundwater Control - this alternative would be 


considered if it is determined that an unacceptable risk 


to human health, welfare or the environment exists as a 


result of groundwater contamination Jf'tJ(J/Ji~tf1./.,l1~ 
This alternative would employ groundwater extraction 


wells to remove contaminated groundwater for subsequent 


treatment and disposal. 


14 
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The advantage of this alternative is that groundwater 


contamination is remediated rather than contained and 


groundwater contamination which may have migrated beyond 


the site can be'recovered. The disadvantage of this 


alternative is that it is expensive with high operating 


and maintenance costs. 


(6) Waste Removal - this alternative would be considered if 


it is determined that there is an imminent endangerment 


to human health, welfare or the environment which cannot 


be addressed by alternative remedial actions. This 


would involve excavation, loading, transport and 


off-site disposal of all waste materials at the Freeway 


Landfill. 


The advantage of this alternative is that the 


endangerment to the local area is removed. The 


disadvantage of this alternative is that it potentially 


exposes workers and the public to waste materials during 


excavation and transport, it transfers a problem from 


one site to another and it is almost always cost 


prohibitive. 


The implemented remedial action may include one or any 


combination of the above actions. Further, alternatives 


to be considered under the FS are not necessarily 


limited to those described above. 


15 
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4.0 SCHEDULE 


The following provides a tentative work 


schedule: 


Estimated Estimated 


Activity Start Completion 


. QAPP Review/Approval .8/86 l:::!=='/ff 6- l'J./tb 


RI Work Plan Review/Approval 8/86 ,l::l=/.:1:3'6 ri,/?), 


Monitoring Well Installation 12/86 1/87 


Round #1 Sample Collection/Analysis 2/87 3/87 


.MPCA Meeting 4/87 4/87 


Round #2 Sample C~llectiori/Analysii 5/87 6/87 


RI Report 6/87 7/87 


All of which is respectfully submitted, 


.CONESTOGA-ROVERS & ASSOCIATES 


Donald H. Haycock, P. En9. 


Ronald Frehner, .P. Eng. 16 
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APPENDIX A 


MONITORING WELL SPECIFICATIONS 


fi.1.60009 
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CRA 
Consulting Engineers . 


November 4, 1986 


Mr. Tom Sinn 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, MN 55155 


Dear Tom: 


RE: Freeway Landfill RI/FS 


CONESTOGA-ROVERS & ASSOCIATES LIMITED 
651 Colby Drive, 
yvaterloo, Ontario, Canada N2V 1C2 
{519) 884-0510 


Reference No. 1922 


-
As discussed at our technical meeting on 10/22/86, this letter 
provides a description of our proposed well installation program 
under the Freeway RI which has been revised in consideration of 
your comments. The purpose of this letter to receive approval of 
the well installation program in advance of the RI Work Plan so 
that we can get in the field and install wells. 


Proposed Minitoring Wells 


Table 1 provides a summary of proposed monitoring wells, the 
location and the estimated depth of each well. Figure 1 locates 
monitoring wells. Each well is discussed hereafter: 


. Prooosed Well WT9: will provide Prairie Du Chien monitoring well 
to monitor groundwater levels and quality northeast of the 
landfill. The well will be installed 15 feet into bedrock. 


Proposed Well WT10: will be nested with existing well WT3 and 
will be installed 30 feet into bedrock to correspond with proposed 
lower Prairie Du Chien wells, WT11B and WT12B. Well WT10 will 
monitor groundwater level and quality north of the landfill. 


Proposed Wells WT11 A and WT11 B: will be nested 15 feet and 30 
feet into bedrock (Prairie Du Chien). These wells will monitor 
groundwater level and quality south of the landfill, between the 
landfill and the Kraemer quarry. The well nest will provide an 
indication of vertical hydraulic gradients. 


Proposed Wells WT12A and WT12B: will be nested 15 feet and 30 
feet into bedrock (Prairie Du Chien). These wells will monitor 
groundwater level and quality west of the landfill, between the 
landfill and the McGowan quarry. The well nest will provide an 
indication of vertical hydraulic gradients. 


tp f,000~ '""' ~' .., \_.. . \J 
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November 4, 1986 


Groundwater Flow Patterns 


CONESTOGA-ROVERS & ASSOCIATES LIMITED 
Consulting Engineers 


Reference No. 1922 
Page 2 


Proposed monitoring wells: WT9, WT11A, WT12A, and existing 
monitoring wells: WT3, WT6, WT7, WT8, will be used to define 
groundwater flow patterns in the upper portion of the Prairie Du 
Chien aquifer. Each of these wells are installed within the top 
15 feet of bedrock surface. 


Proposed monitoring wells: WT10, WT11B, and WT12B will be used to 
define groundwater flow patterns in the Priairie Du Chien aquifer 
at a lower elevation. Each of these wells will be installed 
approximately 30 feet below the bedrock surface. 


Well Specifications 


Each well will be installed using a CME75 drilling rig. This rig 
uses an 8" outside diameter hollow stem auger with an inside 
diameter of 6 1/4". A hole will be augered to the top of bedrock 
split spoon samples will be collected a 5 foot intervals-for 
geologic record. 


For shallow wells a six inch open hole will be drilled 3 to 5 feet 
into bedrock using a hollow stem auger or mud rotary drilling 
methods to allow sufficient annular space for grouting. A 3 inch 
open hole will be extended an additional 10 feet to house the well 
screen--~ 


For deeper wells a six inch open hole will be drilled 20 feet into 
bedrock using mud rotary drilling methods. A 3 inch open hole 
will be extended an additional 10 feet to house the well screen. 


Monitoring wells will be installed at the bottom of each borehole 
using 5', 20 slot stainless steel well screens with iron pipe 
risers. A sand pack will be place to 5 feet above the well 
screen. A 2 feet bentonite real will be place above the sandpack 
and the remaining annular space will be tremie grouted to surface 
using a cement-bentonite (3%) mixture. 


A surface seal and knockdown protection will be provided. Each 
well will be locked. 


Figure 2 provides a typical completed well sketch. All wells will 
be installed in accordance with the Minnesota well code. 


""" f' 0 007 t1.:::, p .. 
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November 4, 1986 


CONESTOGA-ROVERS & ASSOC IA TES LIMITED 
Consulting Engineers 


Reference No. 1922 
Page 3 


This letter is also being.sent to Jim Nye of the Minnesota 
Department of Health for monitoring well permits. 


Should you have any questions regarding the well program, please 
do not hesitate to contact us. 


Yours very truly, 


CONESTOGA-ROVERS & ASSOCIATES 


~~-
Ronald Frehner, P. Eng. 


RF/kk 


cc: Tim Thornton, Bart, ·Bruner, O'Brian & Thornton 
Mike McGowan, R. B. McGowan Co. 
Jim Nye, MDH 
Don Haycock, CRA 


,_ 
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Well Code 


WT9 


WT10 


WT11A 


WT1 lB 


WT12A 


WT12B 


TABLE 1 


Sununary of Proposed Monitoring Wells 


Estimated Est. Prop. Est. 
Ground Bedrock Screen Depth 


Location Elev. (ft.) Elev. (ft.) Elev. (ft.) of Screen 


Northeast of 
landfill 709 673 658 51 


North of 
landfill adjacent 
to WT3 703 676 646 57 


South of 
landfill 705 696 681 24 


Adjacent to 
WT11A 705 696 666 39 


West of 
landfill between 
landfill and 
McGowan quarry 700 690 675 25 


Adjacent to 
WT12A 700 690 660 40 
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LEGEND 


A EXISTING SURFACE WATER STATION 


0 EXISTING MONITORING WELL 


o· ---- - -


WT IIA e. WT IIB 0 WT8 


-------~-- ---~, 
KRAEMER QUARRY ASW6 


CRA 


1922-05/ll/86-M 


_ figure I 


PROPOSED WELL LOCATIONS 


.Freeway Londfl7/ 
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SLIP·ON CAP 


SURFACE 
PROTECTIVE 
CASING 


EXISTING GROUND 


... 


OVERBURDEN 


TOP OF BEDROCK SURFACE 


PRAIRIE Ou CHIEN AQUIFER 


CRA 


1922°05/11/86-M 


. . . . ... ~ . . . 
' . . . . . 


. . ' 


LOCKABLE CAP 


~-- 3 •4"x 4" ORANGE PAINTED WOODEN 
POSTS FOR SURFACE PF:.OTECTION 


L---ANNULAR SPACE GROUTED TO SURFACE 
WITH CEMENT /BENTONITE GROUT 


t. :1;......;.--- 2 '' 10. TYPE 316 STAINLESS STEEL PIPE 


BOREHOLE- 8
11 


DIAMETER 


----BENTONITE PELLET SEAL 


6
11 


DIAMETER OPEN HOLE IN BEDROCK 


---- GRAVEL PACK 


---- 2" 1.0. 10 SLOT, 7YPE 316 


STAINLESS. STEEL SCREEN 


figure 2 
TYPICAL UPPER AQUIFER 


MONITORING WELL INSTALLATION 
F1Wt1woy Landi/I 
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LIST OF PRIORITY POLLUTANTS 
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Priority Pollutants 


Volatlle Organic Compounds (Method 624 -
Purge and Trap GC/MS) 
Detection limits nomlnally 1 µg/L except for 
acroleln and acrylonltrlle at 100 µg/L 


Compound STORET No. 


Acrolein ............................ 34210 
Acrylonitrile ........................ 34215 
Benzene ............................ 34236 
Bromomethane ..................... 34413 
Bromodichloromethane ............. 32101 
Bromoform ......................... 32104 
Carbon Tetrachloride ............... 32102 
Chlorobenzene ..................... 34301 
Chloroethane ....................... -34311 
2-Chloroethylvinyl ether .....•....... 34576 
Chloroform ......................... 32106 
Chloromethane ..................... 34418 
Dibromochloromethane ............. 34105 
1,1-Dichloroethane .................. 34496 
1,2-Dichloroethane .................. 34531 
1,1-Dichloroethylene ................. 34501 
trans-1,2-Dichloroethylene ........... 34546 
1,2-Dichloropropane ................ 34541 
cis-1,3-Dichloropropene ........•.... 34561 
trans-1,3-Dichloropropene ........... 34561 
Ethylbenzene ....................... 34371 
Methylene chloride .................. 34423 
1, 1,2,2-Tetrachloroethane ........... 34516 
Tetrachloroethylene ................. 34475 
1, 1, 1-Trichloroethane ............... 34506 
1,1,2-Trichloroethane ............... 34511 
Trichloroethylene .................... 39180 
Trichlorofluoromethane ............. 34488 
Toluene ............................ 34010 
Vinyl chloride ....................... 39175 


8ase/Neu1ral Organic Compounds 
(Method 625 - Extraction GC/MS) 
Detection llmlts nominally 1µg/L 


Polynuclear Aromatics 


Compound STORET No. 


Acenaphthene ...................... 34205 
Acenaphthylene .................... 34200 
Anthracene ......................... 34220 
Benzo(a)anthracene ................. 34526 
Benzo(b)fluoranthene ............... 34230 
Benzo(k)fluoranthene ............... 34242 
Benzo(a)pyrene ..................... 34247 
Benzo(g,h,i)perylene ................ 34521 
Chrysene ........................... 34320 
Dibenzo(a,h)anthracene ............. 34556 
Fluoranthene ....................... 34376 
Fluorene ........................... 34381 
lndeno(1,2,3-cd)pyrene .............. 34403 
Naphthalene ........................ 39250 
Phenanthrene ....................... 34461 
Pyrene ............................. 34469 


Ethers and Esters 


Compound STORET No. 


Bis(2-chloroethyl)ether .............. 34273 
Bis(2-chloroethoxy)methane ......... 34278 
Bis(2-ethylhexyl)phthalate ........... 39100 
Bis(2-chloroisopropyl)ether .......... 34283 
4-Bromophenyl phenyl ether ........ 34636 
Butyl benzyl phthalate .............. 34292 
4-Chlorophenyl phenyl ether ........ 34641 
Diethylphthalate .................... 34336 
Dimethylphthalate .................. 34341 
Dioctylphthalate .................... 34596 
Di-n-butylphthalate ................. 39110 
lsophorone ......................... 34408 


Nitrogen Containing Compounds 


Compound STORET No. 


Benzidine .......................... 39120 
2,4-Dinitrotoluene ...•.............. 34611 
2,6-Dinitrotoluene •................. 34626 
1,2-Diphenylhydrazone .............. 34346 
Nitrobenzene ....•.................. 34447 
N-Nitrosodimethy1amone .........••. 34438 
N-Nitrosodi-n-propylamine ..•....... 34428 
N-Nitrosodiphenylamine ............ 34433 


Chlorlnated Hydrocarbons 


Compound STORET No. 


2-Chloronaphthalene ................ 34581 
1,3-Dichlorobenzene ................ 34566 
1,4-Dichlorobenzene ................ 34571 
1,2-Dichlorobenzene ..... ,,:· ......... 34536 
3,3'.-Dichlorobenzidine ............... 34631 
Hexachlorobenzene ................. 39700 
Hexachlorobutadiene ............... 34391 
Hexachloroethane .................. 34396 
Hexachlorocyclopentadiene ......... 34386 
2,3, 7,8-Tetrachlorodibenzo-p-dioxin .. 34675 * 
1,2,4-Trichlorobenzene .............• 34551 


Acid Organic Compounds (Method 625 -
Extraction GC/MS) 
Detection llmlts nominally 10µg/L except 
for dinltro compounds at 2Sµg/L 


Compound STORET No. 


4-Chloro-3-methylphenol ............ 34452 
2-Chlorophenol ..................... 34586 
2,4-Dichlorophenol .................. 34601 
2,4-Dimethylphenol ........•........ 34606 
2,4-Dinitrciphenol ................... 34616 
2-Methyl-4,6-dinitrophenol .......... 34657 
2-Nitrophenol ....................... 34591 
4-Nitrophenol .................. · ..... 34646 
Pentachlorophenol .................. 39094 
Phenol ............................. 34694 
2,4,6-Trichlorophenol ............... 34621 


I"'\. ACUREX . 
,~, Corporation 
Energy & Environmental Division 
555 Clyde Avenue. P.O. Box 7555 


Mountain View. CA 94039 
(415) 964-3200 Telex: 34-6391 


Chemistry Laboratory Direct Line 
( 415) 964-0844 


Pesticide Compounds (Method 608 -
Extraction GC/EC) 
Detection limits nomlnally 0.01µg/L 


Compound STORET No. 


Aldrin .............................. 39330 
a-BHC .............................. 39337 
P·BHC ............................. 39338 
6-BHC ............................. 39340 
'Y-BHC ............................. 34259 
Chlordane .......................... 39350 
4,4:ooo ............................ 39310 
4.4~DDE ............................ 39320 
4.~DDT ............................ 39300 
Dieldrin ............................ 39380 
Endosulfan I ........................ 34361 
Endosulfan II ....................... 34356 
Endosulfan Sulfate .................. 34351 
Endrin ...................•.......... 39390 
Endrin Aldehyde .................... 34366 
Heptachlor ......................... 39410 
Heptachlor Epoxide ........•........ 39420 
Toxaphene· ......................... 39400 
PCB-1016 .......................... 34671 
PCB-1221 .......................... 39488 
PCB-1232 .......................... 39492 
PCB-1242 .......................... 39496 
PCB-1248 .......................... 39500 
PCB-1254 .......................... 39504 
PCB-1260 .......................... 39508 


Elements 


Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 


Ml1cellaneou1 


Asbestos * 
Cyanides 
Phenols 


* NOTE: 


Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 


2,3,7,8 tetra-
chlorodibenzo-p-dioxin and 
asbestos are not included in 
the Freeway monitoring parameter 
list. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


DEC 1 2 1989 ~- . 


REGIONS S, . 
230 SOUTH DEARBORN,ST;~ 
CHICAGO, ILLINOIS 6060~{-.::::;1©,~ 


(C 4.· . ('iJ;'P;~ ·. REPLYTOTHE.ATIEl<TIONOF, 


. ''~C' t' '! ~. ~n:,-, 5HS-ll 
. 4~~ Q'o .f 8p @, 


~If/.~ 
Q (/ Ip, 


.s>,~ b.-"'t~ 
~ ,~ 'r Ms. Rita O'Connell 


Minnesota Pollution 
520 Lafayette Road 
Solid Waste Section 
St. Paul , Minnesota 


Control Agency 


55155 


Dear Rita O'Connell: 


The following comments pertain to the Supplemental Work Plan and the Revised 
Site Safety Plan for the Freeway Sanitary Landfill. Regarding the Work Plan, 
the correspondence you will be sending will be attached to our copy of the 
Work Plan and considered the justification for the supplemental work. 


In terms of the Revised Site Safety Plan, Attachment A was not provided. In 
addition, Figure 1 was difficult to read. Since Figure 1 provides the route 
to .the hospital, it is hoped that a more legible copy of the document be 
provided in the field. If the U.S. EPA Health and Safety specialist has any 
significant comments on the Site Safety Plan these will be forwarded to your 
agency immediately. 


If you h.ave any questions, I i:an be reached at 312~353-3236. The alternate 
contact is John Delashmit ·who can be reached at 312-353-6755. 


Sincerely, 


~~· 
Donna Twickler {1fv 
Remedial Project Manager 


T 
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STATE OF MINNESOl'A 
COUNI'Y OF RAMSEY 


• 
In the Matter of the 
Freeway Sanitary Landfill, 
City of Burnsville, Dakota County, 
Minnesota 


• 
MINNES<JI'A POLLUI'ION 
CONI'ROL AGEOCY 


AMENDMENI' TO 
REQUEST FOR 
RESPONSE ACTION 


To: Richard B. M::Gowan and R. B. McGowan Ccrnpany, Inc. 


I • AMENDED TIMETABLE FOR COMPLETING THE REQUESTED RESPONSE ACTIONS 


You are hereby notified that the MPCA, after considering the urgency of 
actions needed to protect public health or welfare or the environrrent, 
has detennined that the following amended tinetable is necessary and 
reasonable. The tinetable references specific elements of the Request 
for Response Action issued on February 25, 1986. Added dates have been 
underlined. 


RFRA Element 


Notice of Intent to Negotiate 


Consent Order negotiation Period 


Retain Consultant to Canplete 
Requirement of Exhibit A 


Sul:mit Safety Plan 


Implement Safety Plan 


sul:mi\ Exhibit A, Task V.A. RI 
Work Plan and QAPP 


Implement RI 


Sul:rnit RI Report 


Sul:mit Revised Quality Assurance 
Plan (QAPP), Revised Site Safety 
Plan, and Revised Remedial 
Investigation (RI) Work Plan 


Deadline 


March 14, 1986 


March 14, 1986 to 
May 13, 1986 


March 27, 1986 


Within 30 days of end of 
negotiation period. 


Within 60 days of end of 
negotiation period. 


Within 30 days of 
effective date of end of 
negotiation period. 


Within 21 days following 
MPCA Director's approval 
of RI Work Plan and QAPP. 


Within 120 days following 
MPCA Director's approval 
of the RI Work Plan. 


December 19 1 1989 
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• 
Implement Revised RI Work Plan 
and Revised Site Safety Plan 


Sul:rnit Revised RI Report 
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Sul:rnit Response Action Objectives 


Sul:rnit Alternative Report 


Retain Consultant to Complete 
Requirements of Exhibit B 


Sul:rnit RAP Work Plan and Monitoring Plan 


Sul:rnit RAP 


Implement RAP 


Report Results of RA Implementation 


• 
Within 21 days of 
notification of written 
approval of Revised QAPP 
and Revised RI Work Plan 
and written canrents on 
Revised Site Safety 
Plan 


Within 175 days of 
notification of 
approval of Revised QAPP 
and Revised RI Work Plan 


Within 30 days of notice 
of the MPCA Director's 
acceptance of RI Final 
Report. 


Within 60 days of notice 
of the MPCA Director's 
acceptance of RI Final 
Report. 


Within 30 days of MPCA 
Director's approval of 
Detailed Analysis Report. 


Within 30 days of 
retaining consultant • 


Within 21 days of the 
MPCA Director's written 
approval of the RAP Work 
Plan. 


Within 30 days of the 
MPCA Director's approval 
of RAP. 


Within 60 days of 
completion of the RA's. 


II . EXECUI'ION 
The above amended Timetable for completing the Requested Response Actions 


is authorized by the following: 


Dr. Gerald L. Willet, Ccmnissioner 


DATE: DATE: 11 /,. rl n 
7 l 


Minnesota Pollution Control Agency 
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April 6, 1992 


Mr. Michael M:::Gowan 


Minnesota Pollution Control Agency 
520 Lafayette Road, Saint Paul, Minnesota 55155-3898 


Telephone (612) 296-6300 


Freeway Transfer, Inc. 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Dear Mr. M:::Gowan: 


RE: AcCl.Illllllation of explosive gas in the scale house at Freeway Transfer 
Station, SW-354, located on the site of the Freeway Sanitary Landfill, 
SW-57 . 


I am responding to your correspondence dated March 20, 1992. 


My letter of March 13, 1992, (Letter), specifies that a canplete explosive gas 
remediation work plan (Work Plan) be sul:::mitted to the Minnesota Pollution 
Control Agency (MPCA) by April 13, 1992. 


In your correspondence of March 20, 1992, you indicate that your attorney, Ray 
Haik, is out of town until April 13, 1992, and that you would like to discuss 
the Letter with Mr. Haik prior to responding to rre. You add further .that you 
expect to discuss the Letter and other issues at our April 16, 1992, rreeting. 


I am extending the date for sul:::mittal of a canplete Work Plan to allow you to 
meet.with your attorney. Sul:::mit a canplete Work Plan at the April 16, 1992, 
rreeting. Be prepared to discuss your proposed explosive gas remediation 
actions. 


The rreeting will be be held at 9: 00 a.m. at the MPCA in conference roan 5-3. 


The subnittal of the Work Plan is a permittee requirerrent. All permittees are 
being copied with this correspondence and were copied with correspondence 
dated December 12, 1991, January 30, 1992, and the Letter dated March 13, 
1992. Permittees are Freeway Transfer, Inc. R.B. M:::Gowan, Inc., Hennepin 


. County and Hennepin 'l'ransfer, Inc. 


If you have any questions please contact Jim Gaughan at (612)296-7740. 


Sincerely, e~ 
· Manager, Solid Waste Section · 


Ground Water and Solid Waste Division 


AD:dmh 


Regional Offices: Duluth • Brainerd • Detroit Lakes • Marshall • Rochester 
. Equal ~pportunity Employer • Printed on Recycled Paper 
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Mr. Michael McGowan 
Page 2 


The following people received copies of the letter. 


cc: Tim Goodman, Hennepin County 
Ron Moening, HTI 
Richard McGowan, R.B. McGowan, Inc. 
Jon Springsted, Dakota County 
Brent Lindgren, Hennepin County 
Raym:md A. Haik, Popham Haik Sclmobrich & Kaufman Ltd. 
John C. Lichter, Bruce A. Liesch and Associates, Inc . 
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~cc~ 
laboratories, 


• 
inc. 


NOFHSK>NAl ANALYTICAi. OC!MISTIY & EN~NUIING 


1710 Douglas Drive North D Minneapolis, MN 55422 D Phone (612) 544-5543 


January 23, 1987 


Mr. Tom Sinn 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St, Paul, MN 55155 


Dear Mr. Sinn: 


• I 


Please find enclosed a copy of the Quality Assurance Program for PACE 
Laboratories, Inc. As discussed in our phone conversation, January 23, 
1987, this QA manual describes the general procedures used to ensure the 
validity and reliability of the data generated by PACE Laboratories, 
Inc. This manual is being provided to you in reference to a proposal by 
CRA for a Remedial Investigation at the Freeway Sanitary Landfill. I 
hope this information meets your needs, 


If you have any further questions, please feel free to contact me. 


Sincerely, 


Mary Mackey 
Quality Assurance Coordinator 


MM/mk 


cc: Mr. Ron Frehner 
Conestoga Rovers and Associates, Inc . 
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ABSTRACT 


• ·· ·. The Agency~1de qu111fty assurance policy stipulates that every 


• 


• 
• 


• 


a,nitoring and measurement project 11Ust have II written and approved 


·-'~ · - ·Qu111fty Assurance (QA) Project Plan. A QA Project Plan 1s a written 


, _,, document, which presents, 1n specific terms, the polfcies, organization 1,.,; ... ·' • . 


(where applicable), objectives·, functional activities, and specific QA 


and quality control (QC) activities designed to achieve the data qual
,_ ,,, 1ty goals of a specific project(s) or continuing operat1on(s). The QA 


Project Plan 1s required for each specific project or continuing oper


ation (or group of similar projects or continuing operations). The QA 


Project Plan will be prepared by the responsible Program Office, 


Regional Office, Laboratory, contractor, grantee, or other organization. 


This document describes the sixteen elements which must be con-


. sidered for inclusion 1n 1111 Quality Assurance Project Plans, and es


tablishes criteria for plan preparation, review and approval. All QA 


Project Plans must describe procedures which will be used to document 


and report precision, accuracy and comp 1 eteness of environmenta 1 mea-
,' ·surements • 


ff 10200,17 
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1.0 INTRODUCTION 


Section No. 1 
Revision No. 4 
Date: December 29 1 l980 
Page l of l -----


Enviro11111ental Protection Agency (EPA) policy requires participa


tion by all EPA regional offices, program offices, EPA laboratories and 
States 1n a centrally-Ganaged quality assurance (QA) program as stated 


1n the Aoainfstrator's Memorandum of May 30, 1979. This requirement 


' . 


• 


. applfes to all environmental 110nitorfng and aeasurement efforts '!'In- • 
dated or supported by EPA through regu lat tons, grants, contracts, or 


other formalized means not currently covered by regulation. The re
sponsfbi 1 ity for developing, coordinating and directing the implementa-


tion of this program has been delegated to the Office of Research and 


Development (ORD), which has established the Quality Assurance Manage-
inent Staff (QAMS) for this purpose. 


Each office or laboratory generating data has the responsibility 


to implement minimum procedures which assure that precision, accuracy, 


completeness, and representatfveness of its data are known and docu


mented. In addition, an organization should specify the quality levels 


which data must meet in order to be acceptable. To ensure that this 


responsibility is met uniformly across the Agency, each EPA Office or 
laboratory must have I written QA Project Plan covering each monitoring 


or measurement activity within fts purview • 


• 
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z.o DEFINITION, PURPOSE AND SCOPE 


Definition 


• Section No. · 2 
Revision llo. 4 
Date: December 29 1 1980 
Page · · t of 2 


. ,, ·.;;. .. ;,: .. ; 


QA. Project Plans are written documents, one for·' each specific 


project or continuing operation (or group of sfmflar projects or con


tinuing operations), to be prepared by the responsible Program Office, 


Regional Office, Laboratory, Contractor, Grantee, or other organiza


tion. The QA Project Plan presents, fn specific terms .. the policies, 


organization, objectives, functional activities, and specific QA and 


quality control (QC) activities designed to achieve the data quality 


goals of the specific project(s) or continuing operation(s). Other 


terms useful in understanding this document are defined in Appendix A. 


2,2 Purpose 


This document (1) presents guidelines and specifications that 


describe the 16 essential elements of a QA Project Plan, (2) recom


mends the format to be followed, and (3) specifies how plans will be 


reviewed and approved. 


2.3 Scope 


The mandatory QA program covers all envfronmentally-related 


measurements. Environmentally-related measurements are defined as all 


field and laboratory investigatfons that generate data. These include 


(1) the measurement of chemical, physical, or biological parameters in 


020043 
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• Section No. 2 
Revhion No. 
Date: Decemb-er-2"'"§,-...i§..,80 ....... 
Page · 2 · · of __ 2..__ 


• 
the environment. (2) the determination of the presence or absence of 
pcllut.ints fn 111aste stre1111S. (3) assessment of health and ecological 
Qffect studies. (4) conduct of clinical and epidemiological investiga


tions. (5) performance of engineering and process evaluations, (6) 
study of laboratory simulatfon of envfronaental events. and (7) study 
or 111easurement on Pollutant transpcrt · and fate. including diffusion 
models. Each project wfthfn these actfvftfes must have a written and 
approved QA Project Plan. 
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J.O PLAN PREPARATION AND RESPONSIBILITIES 


3.1 Document Control 


• Sect ion No. 3 
Revision No. 4 
D1te: December Z9 1 l9BO 
Page _ __._ of 3 


All Quality Assurance Project Plans 1111st be prepared using a 
document control format consisting of information placed in the upper 
right-hand corner of each document page: 


• Section Number 


• Revision Number 


• Date (of revision) 


• Page 


3.2 Elements of QA Project Plan 


Each~ of the sixteen items listed below must be considered for 


inclusion in each QA Project Plan: 


(1) Title page with provision for approval signatures 


(2) Table of contents 


(3) .•Project description 


(4) Project organization and_responsibility 


(5) QA objectives for measurement data in terms of precision, 
accuracy, completeness, representativeness and comparability 


(6). Sampling procedures. 


1020041 
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• • Section No. 3 
Revision No. 4 
Date: 
Page 


Decffl>er ~§ 1 I§~ 
of 2 3 


(7) Sample custody 


(8) Calibration procedures and frequency 


(9) Analytical procedures 


(10) Data reduction, validation and reporting 


(11) Internal quality control checks and frequency 


(12) Performance and system audits and frequency 


(13) Preventive maintenance procedures and schedules 


(14) Specific routine procedures to be used to assess data pre
cision, accuracy and completeness of specific measurement 
parameters involved 


(15) Corrective action 


(16) Quality assurance reports to management 


It 1s Agency policy that precision and accuracy of data shall be 
assessed on ·all monitoring and measurement projects. Therefore, Item 
14 must 1!! described in all Quality Assurance Project Plans. 


3.3 Responsibilities 


Intramural Projects - Each Project Officer working in close co
ordination with the QA Officer is responsible for the preparation of a 
written QA Project Plan for each intramural project that involves 
environmental measurements. Thfs written plan IIUSt be separate from 
any general plan normally prepared for the project (see caveat pre
sented in Section 6). The Project Officer and the QA Officer must en-
sure that each intramural project plan contains proced~res to document 


_ t __ and report precision, accuracy and completeness of all data generated. 


-
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APPENDIX A 


GLOSSARY OF TERMS 


AUDIT: 


A systematic check to determine the quality ~f operation of some 
functon or activity. Audits may be of two basic types: (1) per
formance audits fn which guant itat ive data are independently ob
tained for comparison with routinely obtained data in a measure
ment system, or (Z) system audits of.~ qualitative nature that 
consist of an on-site review of a laboratory's quality assurance 
system and physical facilities for sampling, calibration,. and 
measurement • 


DATA QUALITY: 


The totality of features and characteristics of data that bears on 
its ability to satisfy a given purpose. The characteristics of 
major importance are accuracy, precision, completeness, represen
tativeness, and comparability. These characteristics are defined 
as follows: 


_.,_ 
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o Accuracy - the degree of agreement of a measurement (or 
an average of measurements of the same thing). X, with an 
accepted reference or true value, T, usually expressed as 
the difference between the two values. X-T, or the dif
ference as a percentage of the reference or true value, 
100 (X-T)/T, and sometimes expressed as a ratio. X/T. 
Accuracy is a measure of the bias in a system. 


o Precision - a measure of mutual agreement among individ
ual measurements of the same property, usually under pre
scribed similar conditions. Precision is best expressed 
in terms of the standard devht ion. Various measures of 
precision exist depending upon the "prescribed similar 
conditions.a 


o Completeness - a measure of the amount of valid data 
obtained from a measurement system compared to the amount 
that was expected to be obtained under correct normal 
conditions. 


e Representativeness - expresses the degree to which data 
accurately and precisely represent a characteristic of a 
population. parameter variations at a sampling point, a 
process condition, or an environmental condition. 


o Comparabil 1ty - expresses the confidence with which one 
data set can be compared to another. 


DATA VALIDATION 


A systematic process for reviewing a body of data against a 


set of criteria to provide assurance that the data are ade


quate for their intended use. Data validation consists of 
data editing, screening, checking, auditing, verification,'~ 


certification, and review. 


-~-
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t1CVIRONMENTALLY RELATED MEASUREMENTS: 


A term used to describe essentially 111 field and laboratory 
investigations that generate data involving (1) the measure-
111ent of chemical. physical, or b1olog1cal parameters in the 
environment. (2) the detenn1nat1on of the presence or absence 
of crfter1a or priority pollutants in waste streams, (3) 
assessment of health and ecological effect studies, (4) con
duct of clinical and epidemiological investigations •. (5) per
formance of engineering and process eva1u_at1ons, (6) study of 
laboratory simulation of environmental ·events, and (7) study 
or measurement on pollutant transport and fate, including 
diffusion models. 


PERFORMANCE AUDITS: 


Procedures used to determine quantitatively the accuracy of 
the total measurement system or component parts thereof. 


QUALITY ASSURANCE: 


The total 1·ritegrated program for assuring the relfabilfty of . ' 


,monitoring· and measurement data. A system for integrating .. . . 


the quality planning, quality assessment, and quality 
improvement efforts to meet user requirements • 


' 
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QUALITY ASSURANCE PROGRAM PLAN: 


An orderly assemblage of management policies, objectives, 
principles, and general procedures by which an agency or 
laboratory outlines h01s1 1t intends to produce data of known 
and accepted quality. 


QUALITY ASSURANCE PROJECT PLAN: 


An orderly assembly of detailed and specific procedures which 
delineates hott data of known and accepted quality data is 
produced for a specific project. (A given agency or labora
tory would have only~ quality assurance program plan, but 
i,iould have a quality assurance project plan for each of its 
projects.) 


QUALITY CONTROL: 


The routine application of procedures for obtaining pre
scribed standards of performance in the monitoring and mea
surement process. 
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fl'ANDARD OPERATING PROCEDURE jSOP): 
~·:-·· 
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• 


A wrftten document vhfch details an operation. analysis or 


actfon whose aechanfsms are thoroughly prescrfbed and which 


fs c0111110nly accepted as the method for performing certafn 


routine or repetitive tasks • 
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&.O PLAN REVIEW, APPROVAL AND DISTRIBUTION 


Intramural Projects - Each QA Project Plan must be approved by the 
Project officer's innediate supervisor and the QA Officer. C0111pletion 
of reviews and approvals 1s shown by signatures on the title page of 
the plan. Environmental measurements aay not be 1nitiated until the QA 


Project Plan has received the necessary approvals, unless emergency 
response is necessary. A CoPY of the approved QA Project Plan will be 
distributed by the Project Officer to each person who has a major 
responsibility for the quality of ,neasurement data. 


Extramural Projects - Each QA Project Plan must be approved by the 
funding organization's Project Officer and the QA Officer. In addi
tion, the extramural organization's Project Manager and responsible QA 
official must review and approve the QA Project Plan. Completion of 
reviews and approvals is shown by signatures on the title page of the 
plan. Environmental measurements 111y not be initiated until the QA 
Project Plan has received the necessary approvals. A copy of the 
approved QA Project Plan will be distributed by the extramural organi
zation's Project Director to each person who has a major responsiblity 
for the quality of the measurement data. 
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'~-:-, Extramural Projects - £ach Project .Officer working in cl_ose co-. ._,..__ . . 


~.,.sination with the QA Officer has the respons ibi 11ty to see that a 
~ftten QA. Project Pltn fs 9repared by the extramural organization for 
•ch project involving envfronnental measurements, The elements of the 
QA Project ·Plan nist be separately fdentified from any general plan 
normally prepared for the project (see caveat presented fn Section 6). 
The Project Officer and the QA Officer must ensure that each extramural 


• 


9r0Ject plan. contains procedures to document and report precision, • 
accuracy and completeness of all.data generated, 
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5.0 PLAN CONTENT REQUIREMENTS 


The sixteen (16} essential elements described in this section must 


be considered and addressed in each QA Project Plan. If a particular 


element 1s not relevant to the project under consideration, a brief 


explanation of why the element 1s not relevant 1111st be included. EPA


approved reference, equivalent or alternative methods aust be used and 


their corresponding Agency-approved guidelines 11111st be applied wherever 


they are available and applicable. 


It fs Agency policy that precision and accuracy of data shal 1 be 


assessed routinely and reported on all environmental 110nitoring and 


measurement data. Therefore, specific procedures to assess precision 


and accuracy on a routine basis during the project must be described in 


each QA Project Plan. Procedures to assess data quality are being 


developed by QAMS and the Environmental Monitoring Systems Support 


Laboratories. Additional guidance can be obtained from QA handbooks 


for air, water biological, and radiation measurements (References 1, 2, 
3, 12, 17, and 18). 


The following subsections provide specific guidance pertinent to 


each of the 16 components which must be considered for inclusion in 


every QA Project Plan. 
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5.1 Title page 


' . ' • 


At the bottOffl of the title page, prov1s1ons must be ~ade for 
the signatures of approving personnel. As a m1n1mum. the QA 


Project Plan must be approved by the following: 


A. For intramural projects 
1. Project Officer's 1mmed1ate.superv1sor 
2. QA Officer 


B. For extramural projects 
1. Organization's Project Manager 
2. Organization's responsible QA Official 
3. Funding organ1zat1on's Project Officer 
4. Funding organization's QA Officer 


5.2 Table of Contents 


The QA Project Plan Table of Contents 1'1111 address each of 


the following items: 


o Introduction. 


o A serial 11st1ng of each of' the 16 quality assurance 
project plan components. 


•• """;I:_ 


o A 11st1ng of any appendices which are required to aug
ment the Qua 11ty Assurance Project Plan as presented 
(1.e •• standard operating procedures, etc.). .."~;-·-


102 0021)_ 
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At the end of the Table of Contents. 11st the QAO and 111 


other individuals receiving official copies of the QA Project 
Plan and any subsequent revisions. 


5.3 Project Description 


Provide a general description of the project, including the 
experimental design. This description may be brief but must 
have sufficient detail to allow those individuals responsible 
for review and approval of the QA Project Plan to perform 
their task. Where appropriate, include the following: 


• Flow diagrams, tables and charts. 


• Dates anticipated for start and completion. 


• Intended end use of acquired data. 


5.4 Project Organization and Responsibility 


. . ... 
Include I table or chart showing the project organization and 
line authority. List the key individuals, including the QAO, 
who are responsible for ensuring the collection of valid 
measurement data and the routine assessment of measurement 
systems for precision and accuracy. 


10~:00'2.8 
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• 
5.5 ¥c Objectives for Measurement Data in Terms of Precision, 


ccuracy1 Completeness, Representativeness, and Comparability 


For each major measurement parameter. including all pollutant 
measurement systems. 11st the QA objectives for precision, 
accuracy and completeness. These QA objectives will be sum-
111arized in a table. (See Table 1 for example of format.) 


All measurements must be made so that results are representa
tive of the media (afr 0 water, biota, etc.) and conditions 
being measured. Unless otherwise specified, all data must be 
calculated and reported in units consistent with other organ
izations reporting similar data to allow comparability of 
data bases among organizations. Definitions for precision, 
accuracy and completeness are provided in Appendix A. 


Oat& quality objectives for accuracy and precision estab
lished for each measurement parameter will be based on prior 
knowledge of the measurement system employed and method vali
dation studies using replicates, spikes, standards, cal ibra
t1ons0 recovery studies, etc, ·and the requirements of the 
specific project. 


5.6 Sampling Procedures 


For each major measurement pararneter(s), including all pol
lutant measurement systems, provide a description of the sam
pling procedures to be used.-- Where applicable, include the. 
following: 


1020027 
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EXAMPLE OF FORMAT TO SUMMARIZE PRECISION, ACCURACY ANO COMPLETENESS OBJECTIVES 


lle11u""""'t Pani=eter P-hlon, 
, ... thod) Reference [1ptrlNnt11 Cllftdltllllll Std. De, • 


. 


• •z £PA 650/4-75-011 Ataoipherlc 1aaple1 <UK 
1a.11 .. 111t1ce11t) February 1975 spiked with "°z as 


needed 


SOz (24 llr) ·. £PA '50/4-74-ot7 S111ti.t1c 1taospherw <tZOS 


(P1r1rosanlllne) ~r1973 


• • • • 


, 
• • • • 


• • . . • 


llcc•r1cy Ccapl.._, 


t51 90I 


. t15S tOI : ' 


• • 


• • 


• • 


I 


;:~:,"' .a.+< n 
IDtD_.r+ .. .,. -


.... 0 ~g:, 
n z 


'111 .. z 0 
3 O • 
O' • .. 


o·., 


.,, 


• I 
I I j; i!1 . 11 ' ' . 
' 


• 
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• 
• Description of techniques or guidelines used to select 


sampling sites. 


• Inclusion of specific sampling procedures to be used (by 
reference in the case of standard procedures and by 
actual description of the entire procedure in the case 
of nonstandard procedures). 


• Charts, flow diagrams or tables delineating sampling 
program operations. 


• A description of containers, procedures,. reagents, etc., 
used for sample collection, preservation, transport, and 
storage. 


• Special conditions for the preparation of sampling 
equipment and containers to avoid sample contamination 
(e.g., containers for organics should be solvent-rinsed; 
containers for trace metals should be acid-rinsed). 


•. Sample preservation methods and holding times. 


• Time considerations for shipping samples promptly to the 
laboratory. 


• Sample custody or chain-of-custody procedures (to be 
described later in this document). 


• Forms, notebooks and procedures to be used to record 
sample history, sampling conditions and analyses to be 
performed. 


5.7 Sample Custody 


Sample custody is a part of any good laboratory or field 
operation. Where samples may be needed for legal purposes, 
•chain-of-custody• procedures, as defined by the Office of 
Enforcement, w111 be used. However, as a minim1111, the fol
lowing sample custody procedures will be addressed in the QA 
Project Plans: 


• 
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A. Field Sampling Operations: 


• Doc11111entation of procedures for preparation· of 
reagents or supplies which become an integral 
part of the sample (e.g., filters, and absorbing 
reagents). 


• Procedures and forms for recording the exact 
location and specific considerations associated 
with sample acquisition. 


• Documentation of specific sample preservation 
11ethod. · 


• Pre-prepared sample labels containing all infor-
1111tion necessary for effective sample tracking. 
Figure 1 illustrates a typical sample label 
applicable to·this purpose. 


• Standardized field tracking reporting forms to 
establish sample custody in the field prior to 
shipment. Figure 2 presents a typical sample of 
a field tracking report form. 


B. Laboratory Operations: 


• Identification of responsible party to act as 
sample custodian at the laboratory facility 
authorized to sign for incoming field samples, 
obtain documents of shipment (e.g., bill of 
lading number or mail receipt), and verify the 
data entered onto the sample custody records. 


• Provisfon for a laboratory sample custody log 
consisting of serially numbered standard lab
tracking report sheets. A typical sample of a 
standardized lab-tracking report form is shown 
in Figure 3. 
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(NAME OF SAMPLING ORGANIZATION) 


• 


SAMPLE DESCRIPTION __________ _ 


PLANT: _______ LOCATION: ____ _ 
DATE: ______________ _ 
TIME: ______________ _ 
MEDIA: STATION: ____ _ 
SAMPLE TYPE: PRESERVATIVE: ___ _ 


SAMPLED BY: ____________ _ 


SAMPLE ID NO. :_..,._ ___________ .,, 


LAB NO. ------------
:,,.: 


"' ! 
"' 


Figure 1. Example of General Sample Label 


-~---,---, 


.·,. ,, 
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W/0 110. Paga_ 


PU:LD ffAc::ttntG RDO!l'r: -
lwc-1:lll 


PIZU> PMPU: C:ODE· IUU D!SCJUPTION DATE TL'IE Cal I SAMPLER 
(PSC:l 


I I 
I I · I 


I I 
.. I I 


I I 
... I 


I 
. 


I I 


I 


I I 
. I 
I 
I 


Figure 2. Sample of Field Tracking Report Form 


I 







-· :":.""\-·. 
--~--· 


.· ... 
- ·:,._· 


• Section No. 5 


. . ~ . • Revision No. 
Date: Decemb-er-..,29 ..... ..:.,1""'980,.,..... 
Page JO · · of · 18 


W/0 IIO. ,..,._ 
LAB Tl'ACltI!IG 11£POH, - -lLOC-IN-Pl~i 


FIIAC'l'IOII I HD/ANAL USPONSUU: DATE I DATE 
CODE Z UQGIIW> IllDIVIDUAI. D!LIVERZD COKl'I.ET!D 


I I 
' I I ! 
I ! ! 


' 
--· 


' 
! I I i I I 
I I I 
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I 
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I 
I I I 


I ! 
I ' I i I 


I I : I I 


I ! I I 
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Figure 3. Sample of Lab-Tracking Report Fonn 
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• Speciffcat1on of laboratory sample custody pro
cedures for sample handling, storage and dis-
persement for analysis. · 


Additional guidelines useful in establishing a sample custody 
procedure are gfven tn Sectfon 2.0.6 of Reference 2, and 
Section 3.0.3 of Reference 3, and References 13 and 14. 


5.8 Calibration Procedures and Frequency 


Include calibration procedures and information: 


• For each major llll!asurement parameter, including all pol
lutant measurement systems, reference the applicable 
standard operating procedure (SOP) or provide a written 
description of the calibration procedure(s) to be used. 


• List the frequency planned for recalibration. 


• List the calibration standards -to be used and their 
sources(s), including traceability procedures. 


5.9 Analytical Prbcedures 


For each measurement parameter, including all pollutant mea
surement systems, reference the applicable standard operating 
procedure (SOP) or provide a written description of the ana
lytical procedure(s) to be used. Officially approved EPA 
procedures will be used when available. For convenience in 
preparing the QA Project Plan, Elements 6, 8 and 9 may be 
combined (e.g., Sections 5.6, 5.8 and 5.9). ,. 
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5.10 Data Reduction, Va11dat1on and Reporting - For each major 
measurement parameter, including all pollutant 111easurement 
systems, briefly describe the following: 


• The data reduction scheme planned on collected data, 
including all equations used to calculate the concentra
tion or value of the measured parameter and reporting 
units. 


1 The principal criteria that w111 be used to validate 
data integrity during collection and reporting of data. 


1 The methods used to identify and treat outliers. 


1 The data flow or reporting scheme from collection of raw 
data through storage of validated concentrations. A 
flowchart will usually be needed. 


1 Key individuals who will handle the data in this report
ing scheme (if this has a 1 ready been described under 
project organization and res pons ib11 ft ies, it need not 
be repeated here). 


5.11 Internal Quality Control Checks 


Describe and/or reference all specific internal quality con
trol ("internal" refers to both laboratory and field activi
ties) methods to be followed. Examples of items to be con
sidered include: 


1 Replicates 


1 Spiked samples 


• Split samples 


• Control charts 


10:::0019 
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• Blanks 


• ·Internal standards 


• Zero and span gases 


• Quality control samples 


• Surrogate s1J11ples 


• Calibration standards and devices 


1 Reagent checks 


:_ i. 


Additional information and specific guidance can be found in 
References 17 and 18. 


5.12 Performance and S)'.Stem Audits 


Each project plan n.ist describe the internal and external 
performance and systems ·audits which will be required to 
110nitor the capabfl ity and performance of the tota 1 measure
ment sys tem(s). 


The_ systems audit consists of evaluation of ·all components of 
the measurement systems to determine their proper selection 
and use. This audit includes a careful evaluation of both 
field and laboratory quality control procedures. Systems 
audits are normally performed prior to or shortly after 
systems are operational; however. such audits should be 
performed on a regularly scheduled bas is during the 1 ifetime 
of the project or continuing operation. The on-site systems 
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audit may be I requirement for formal laboratory certifica
tion programs such as laboratories 1n1 lyz ing pub 1 ic drinking 


water systems. Specific references pertinent to systems 
audits for fon111l laboratory certification programs can be 


found in References 19 and 20. 


After systems are operational and generating data, perfor


mance audits are conducted periodically to determine the 
accuracy of the total measurement system(s) or component 
parts thereof. The plan should include I schedule for con
ducting performance audits for each measurement parameter, 
including I performance audit for 111 measurement systems. 
As part of the performance audit process, laboratories may be 
required to participate in analysis of performance evaluation 
samples related to specific projects. Project plans should 
also indicate, where applicable, scheduled participation in 
all other inter-laboratory performance evaluation studies. 


In support of performance audits. the Environmental Monitor
ing Systems/Support Laboratories provide necessary audit 


materials and devices and technical assistance: Also, these 
laboratories conduct regularly scheduled inter-laboratory 


performance tests and provide guidance and assistance in the 
conduct of systems audits. To lllllce arrangements for assis
tance in the above areas, these laboratories should be con


tacted d 1rect ly: 
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Envfronment1l Nonftorfng Systems Laboratory 
Research Trfangle Park, NC 27711 
Attention: Or. Th0111As R. Hauser, Dfrector· 


Environmental Monftorfng and Support Laboratory 
26 w. St. Clafr Street 
Cfncfnn1ti, OH 45268 
Attention: Mr. Robert L. Booth, Director 


Environmental Monitoring Systems Laboratory 
P.O. Box 15027 
LIS Vegas, NV 89114 
Attention: Mr. Glen Schwitzer, Director 


5.13 Preventive Maintenance 


The following types of preventive maintenance items should be 
considered and addressed in the QA Project Plan: 


, A schedule of important preventive maintenance tasks 
that must be carried out to minimize downtime of the 
measurement systems • 


1 A 11st ·of any critical spare parts that-should be on 
hand to minimize downtime. 


5.14 Specific Routine-Procedures Used to Assess Data Precision, 
Accuracy and Completeness 


It is Agency policy that precision and accuracy of data must 
be routinely assessed for 111 environmental monitoring and 
measurement data. Therefore, specific procedures to assess 
precision and accuracy on a routine basis on the project must 
be described in each QA Project Plan. 
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For each major measurement parameter, including all pollutant 
111easurement systems, the QA Project Plan must describe the 
routine procedures used to assess the precision, accuracy and 
completeness of the 111easurement data. These procedures 
should include the equations to calculate precision, accuracy 
and completeness, and the methods used to gather data for the 
precision and accuracy calculations. 


Statistical procedures applicable to environmental projects 
are found 1n References 1, 2, 3, 12, 17, and 18. Examples of 
these procedures include: 


• Central tendency and dispersion 


Arithmetic mean 
Range 
Standard deviation 
Relative standard deviation 
Pooled standard deviation 
Geometric mean 


• Measures of variability 


Accuracy 
Bias 
Precision; within laboratory and 
between laboratories 


• Significance test 


u-test 
t-test 
F-test 
Chi-square test 


..... , . 


• 







• 
•• . . ' 


. -


-· --


. :i":- \ 


.~...:.._ . 


:;.:-:: -·· ..... = . ..,.....-::- . 
T··· --·-· ~: 


• 
· 1 Confidence 11aits 


1 Testing for outliers 
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. Recomnended ·guidelfnes and · procedures to assess data 
prec1sion 1 ·accuracy and completeness are being developed. 


5.15 Corrective Action 


. 
. .. 


Corr~ctfve action pre>cedures must be described for each pro
ject which include the following elements: 


1 The predetermined 1 imits for data acceptabfl ity beyond 
which corrective action is required. 


1 Procedures for corrective action • 


1 For each measurement system, identify the responsible 
indfvfdual for fnftfatfng the corrective action and also 
the fndfvfdua 1 respons fble for approving the corrective 
action, ff necessary,. · 


Corrective actions may also be fnftfated as a result of other 
QA actfvfties, fncludfng: 


(1) Performance audits 


(2) Systems audits 


(3) Laboratory/interffeld comparison studies 


(4) QA Program audits conducted by QAMS 


A fonnal corrective action program fs more dffffcult to 
define for these QA activities fn advance and may be defined 
as the need arises. 
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5.16 Quality Assurance Reports to Management 


QA Project Plans should provide a mechanism for periodic 
reporting to management on the performance of measurement 
$ystems and data quality. As a minimum, these reports should 
include: 


l!I Periodic assessment of measurement data accuracy, pre-
cision and completeness. 


e Results of performance audits. 


o Results of system audits. 


0 Significant QA problems and recommended solutions. 


The individual(s) responsible for preparing the periodic 
reports should be identified. 'The final report for each pro-, 
ject must include a separate QA section which summarizes data 
quality information contained in the periodic reports. 
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6.0 QUALITY ASSURANCE PROJECT PLAHS VERSU{PROJECT.,WORK- PWS 
_·:.- ,, 


This document provides guidance for· the preparation of QA Project 
Plans and describes 16 components which' aist be included. Hfstori
cilly, most project managers have routinely 'included _ttie 111,jortt," of 
these 16 elements fn thefr project work plans. In practice, ft ts fre
quently difficult to separate ill!portant quality assurance and quality 
control functions and to isolate these functions 
11ance activftfes. For·those projects where this 
deemed necessary to replicate the narrative ·1n 
Project Plan section. 


from t~chnfcal perfor
fs the case, ft ts not 
the Qua lfty Assurance 


• i. ,_~ . 


In instances where specific QA/QC protocols are addressed as an 
integral part of the technical work plan, ft· 1s only necessary to cite 
the page number and location fn the,.work plan in the specific .. subsec..:, 


• . .·< 


tion designated for thfs purpose. 


It must be stressed, however, that whenever thfs approach is used . . , '. 


a •QA Project Plan locator page• lliust be .··,nserted fnto. th·e project work 


plan f11111edfately fo11ow1ng the table o! contents. This locator. page 
must 1 ist each of the items required for th·e QA Project Plan ani state 


the section and pages fn the project plan where the ftem fs described. 
If a QA Project Plan ftem is not applicable to the work. plan in ques
tion, the words •not appl fcable• should be inserted next to the appro-


. prfate component on the locator page and· the reason why this component 


is not applicable should be briefly stated in the appropriate subsec
tion fn the QA Project Plan proper • 
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7.0 STANDARQ OPERATING.PROCEDURES - . 


A large number of laboratory and field operations can be standard
ized and written as Standard Operating Procedures (SOP). When such 
procedures are applfcable an~ avaflable, they aay be incorporated into 
the QA Project Plan by reference. 


QA Projec~ Plans should provide for the review of 111 activities 
which could directly or fndfrectly influence data qualfty and the 
determination of those. operations which must be covered by SOP's. 
Examples are: 


• General network design 


• Specific; s.ampling site selection 


• Sampling and analytical methodology 


• Probes, collection devices, storage containers, and sample 
additives or preservatives 


• Special precautions, such as heat, light, reactivity, combust-
ibility, and holding tfmes 


• Federal reference, equivalent or alternative test procedures 


• Instrumentation selection and use 


• Calibration and standardization 


• Preventive and remedial maintenance 


• 
• 


Replicate sampling 


Blind and spiked samples 
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• 
• Colocated samplers 


• QC procedures such as 1ntra1aboratory and intrafield activi
ties, and interlaboratory and tnterfield activities 


• Documentation 


• Sample custody 


• Transportation 


• Safety 


• Data handling procedures 


• Service contracts 


• Measurement of precision, accuracy, completeness, represent a-
tiveness, and comparability 


• Document control 


-
______________________ _,;., ____ ,I __...-______ 
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,_ 
8.0 SU1t1ARY 


Each intramural and extran.iral project that involves environ-
111ental measurements must h'ave a written and approved QA Project Plan. 


All 16 ttems descrfbed prevfously 11Ust be consfdered and addressed. 
Where an ftem ts not relevant. a brfef explanatfon of .tty 1t ts not 


• 


relevant 1111st be included. It ts Agency policy that precision and • 


accuracy of data 1111st be routinely assessed and reported on all 


environmental monitoring and measurement data. Therefore~ specific 
procedures to assess precision and accuracy on a routine basts during 
the project must be described in each QA Project Plan. 
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• • 'BRUCE A. LIESCH ASSOCIATES, INC. 
HYDROGEOLOGISTS • ENGINEERS • ENVIRONMENTAL SCIENTISTS 


3020 Harbor Lane• Minneapolis, MN 55447 • 612-559-1423 • FAX No: 559-2202 


November 13, 1989 


Jeff Ubl, P.E. 
Groundwater and Solid Waste Division 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, MN 55155 


Dear Jeff, 


MPCA. Ground Water 
& Solie! Waste Div. 


On behalf of R.B. McGowan Company, five copies of Closure Report 
For Freeway Landfill C Inactive Portion) are enclosed for your 
review. 


Pursuant to the meeting held November 8, 1989 between you, me, Mark 
McGowan and Mike McGowan it is my understanding and that of the 
McGowan's that you will complete review of this document and issue 
Certification of Closure for the inactive portion of the Freeway 
Landfill by the end of this week, (November 17, 1989). 


Thank you for your help and cooperation on this project. 
contact me with any questions. 


Sincerely, 


Debra McDonald, P.E. 


DM/klf 


cc, Mr. Mike McGowan 
Mr. Mark McGowan 


L18,JEFF1113 


Please 
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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 


SEP 1 O 1986 


Mr. Michael McGowan 
Freeway Sanitary Landfill 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Gentlemen: 


Mr. Richard B. McGowan 
Freeway Sanitary.Landfill 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Re: Remedial Investigation Work Plan, A List of Possible Alternative Response 
Actions, Quality Assurance Project Plan and Evaluation Report 


On August 25, 1986, the Minnesota Pollution Control Agency (MPCA) sent you a 
letter stating that the review and comment of the above submittals would be 
completed by September 11, 1986. A preliminary review of the submittals showed 
that major revisions are needed in order for the MPCA staff to approve the sub
mittals. Because extensive review of the submittals is'still needed, the MPCA 
staff will not complete its comments until Setpember 30, 1986. 


If you have any questions or comments during the MPCA staff review process, 
please contact me at 612/296-7028. 


Si nee rely, · 
Original Signed B~ . 


Thomas A. Sinn 111 
Project Manager 
Enforcement Unit 
Solid Waste Section 
Solid and Hazardous Waste Division 


TAS:ch 
cc: Ronald Frehner, CRA, New Brighton 


Dave Brown, CRA, New Brighton 
Tim Thornton,-Hart Bruner O'Brien and Thornton 


bee: Sinn 
·Book 
Hajj ar/Bri sk> 
Wagenius, SAAG 
JoEllen Fredlund, Dakota County 
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RECEIPT FOR CERTlf,_.J MAIL 
NO INSURANCE COVERAGE PROVIDED 


NOT FOR INTERNATIONAL MA!L 


(See Reverse) 


,! 1
1 
Sen! 'f Y\ . V\il ! ~ V',}a-A,_ 


,;, Street and No. u ., 
~ ',f· q P.O .. State and ZIP Code .. ! 
ci Postage s 
~ 
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-Minnesota Pollution Control Agency - .... ,., ··-«-c>'-~-~~ ·• -·· • -


··-. 


520 Lafayette Road, Saint Paul, Minnesota 55155-3898 


December 12, 1991 


Mr. Mike McGowan 
Freeway Transfer, Inc. 
1001 Black Cog Road 
Burnsville, Minnesota 55337 


Dear Mr. McGowan: 


Telephone (612) 296-6300 


RE: Acctn11Ulation of explosive gas in the scale house at Freeway Transfer 
Station SW-354 l=ated on Freeway Sanitary landfill SW-57 


I am writing today to require that you sut:mit an explosive gas rerrecliation work 
plan (Work Plan), as per your approved Contingency Action Plan for the Freeway 
landfill site, to describe the nature and extent of the explosive gas problem, 
evaluate the alternatives for remedial action and propose a remedy for the 
problem. 


The concentration of any explosive gas must not exceed 25 percent of its lower 
explosive limit (LEL} in and around solid waste facility structures (Minn. Rules 
pt. 7035.2815, subp. 11). Per your request, I have enclosed a copy of this 
rule: 


On July 12, 1991, Hennepin Transfer, Inc., (IITI) personnel, after notification 
by Hennepin County personnel that the scale house continuous 11Ethane nonitor was 
in the alann node (20 percent LEL), found explosive levels of 11Ethane in the. 
scale house, utilizing a portable 11Ethane nonitor. HTI, in a July 24, 1991, 
letter to l1E concluded that the 11Ethane gas was not £rem the lanufill but rather 
from the sanitary se\"/E!r, citing discovery that the sanitary se\"/E!r lift station 
and air temperature/circulation control systems -were both dysfunctional at the 
time of the exceedances. This conclusion was plausible given the circumstances. 
Repairs were made and no further action was dictated on the part of permittees 
and/or the Minnesota Pollution Control Agency (MPCA) at that tillE. 


The continuous methane monitor in the Freeway Transfer Station scale house 
detected llEthane, in excess of 25 percent of its LEL, on Septanber 11, 1991, and 
September 14, 1991. 


. . .• , .. - .. ·- . . ... - ·- . ,:·:... :··· - ;., .. ~::.,·_:.-·_.,.;:o· .. .-, .. :i:,,•C:-i:~~IJ;i.t.-~ 


On December 5, 1991, J.irn Gaughan, MPCA and Jon Spr1ngsted, Dakota County, .:-:'~',.::c::c';'-:;,:::'.I: 
utilizing portable methane monitoring equipnent, detected methane in the scale -·:·:c_~;::~ 
house in excess of 25 percent of the LEL, referred to hereafter as an 
exceedance, conf.inn:ing readings made earlier in the day by Joel White of HT!.· 
The exceedance was 11Easured in the kitchen, near the wall mounted base board 
heating junction box. The continuous 11Ethane monitor, with sensor located in 
the scalehouse utility roan, read 3 percent of the LEL at the time of the 
inspection. See enclosed transfer station and landfill inspection report. 







Mr. Mike M::Gowan 
- Page ~ . - -·-- .. --· ... -


December 12, 1991 


---- ,, 


. ·.'"'.'< -~ •. 


A number of measures have been implemented to address the accumulation of 
explosive gas at the scale house. A continuous methane m:mitor was installed 
and readings are logged. The meter of the continuous methane rronitor was .·. ,.:,::::.:.:.::·:c:.:~;:. 
separated f=n the sensor located in the utility room and placed in the hallway 
near the entrance so personnel can read the meter before entering the scale 
house. HT! has logged and conducted daily portable methane rronitoring in the 
scale house. Electrical connections and outlets were sealed. Foam was placed 
over all floor and wall joints. ~ exhaust fans are wired to the methane 
rronitor. Fans autanatically turn on when the rronitor reads in the warning rrode · 
( 8 percent LEL) . 


Your consultant was on-site to m:mitor and evaluate, [Jec:~r 5, 1991, in 
response to exceedance readings detected earlier in the day by HT!. 


It is necessary to evaluate and eliminate the explosive gas problem. The above 
measures have limited effectiveness in that they do not address the landfill, 
the rrost probable source of the explosive gas. 


The work Plan shall include a detei:mination of the exact location and extent of 
the explosive gas problem, detei:mination of the need for and location of 
additional rronitoring equipnent, such as continuous recording methane rronitors, 
and a decision as to whether continuous venting of structures and subsurface 
explosive gas diversion, venting, collection or treatment is required. 


The Work Plan shall also include a timetable for implementing and installing 
proposed explosive gas remediation system elements, acco\l!lting for ¼':ather, soil 
and sno,, cover conditions as ¼'=11 as MPCA review. 


Be advised that proposed federal air quality regu:iations require active gas 
collection and treatment at Freeway Landfill unless the landfill can demonstrate 
that the actual landfill gas emissions rate does not require such control. It 
is reccmnended that the Work Plan consider the consistency of remedial action 
alternatives with the proposed regulations. See, "Standards of Performance for 
New Stationary Sources and Guidelines for Control of Existing Sources: 
1'hlnicipal Solid Waste Landfills," 56 Fed. Reg. 24468, May 30, 1991. 


My staff is working with ycu and ycur legal and technical consultants to settle 
all outstanding closure and superfund investigation issues at the Freeway 
Landfill site. The Work Plan requirements of this letter is an essential 
canponent of closure. · 


• 


A well designed active gas collection and treatment system may be the rrost .. _ " . __ : 
effective and practical system for landfill gas control at the Freeway Landfill .:;;.,\,~~ 


-~ site. · ---· ··.·.;.;. ····-· --~ ·· · · ·· - · - · -... ,. .. - ... ,.,· ;;;_,, ·· . .- · ·' ~ _:. ,;:~-:i.~-~-~~·.:;-;.~:;.::·~·, . .:.:_..:,:::.:;.:~~i-~ .... · ·•::-····~·-::2~ :?'·~-·:· .. _'. .... c- "--"·'~·;..,_:_., .-'·· . . . ...... -,· •. .- . ___ -- •. - . --


As evidenced by accumulation of explosive gas in the scale house .and the volume 
of landfill gas generating waste deposits in the Freeway Landfill, rronitoring 
alone is insufficient. · 


• 
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Mr. Mike McGowan 
Page Three 
December 12, 1991 


Passive subsurface venting, if localized only in areas such as the-·scale house, 
may exacerbate the problem by drawing and concentrating gas in the area of the 
scale house. An extensive, well designed passive venting system may serve to 
reduce asphyxiation, explosion and fire hazards but will not reduce the exposure 
of employees and users of the transfer station to the health and nuisance odor 
effects of landfill air pollutants vented, untreated, to the at:mJsphere. 


The current design of the landfill lacks the synthetic liner and cover necessary 
for a passive gas collection system to approximate the efficiency of an active 
gas collection system. 


Again, a well designed active gas collection and treatrrent system may be the 
m:,st effective and practical system for landfill gas control at the Freeway 
Landfill site. 


Suhnit the Work Plan, as per your approved Contingency Action Plan for the 
Freeway Landfill site, to the MPCA by February 5, 1992. If you have any 
questions please contact Jim Gaughan at 612-296-7740. 


·t-'K~~ 
Secti~n~ager; Solid Waste Section 
Ground Water and Solid Waste Division 


• 


AED: jk 


cc: Tim Goodrran, Hennepin County 
Ron M:>ening, HT! 
Richard McGowan, R.B. McG:lwan, Inc. 
Jon Springsted, Dakota County 
Brent Lindgren, Hennepin County 
John C. Lichter, Bruce A. Liesch and Associates, Inc . 








April 6, 1992 


Mr. Michael McGowan 


e e 
Minnesota Pollution Control Agency 


520 Lafayette Road, Saint Paul, Minnesota 55'155--3898 


Telephone (612) 296-6300 


Freeway Transfer, Inc. 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Dear Mr. McGowan: 


RE: Accurrrulation of explosive gas in the scale house at Freeway Transfer 
Station, SW-354, located on the site of the Freeway Sanitary Landfill, 
SW-57 


I am responding to your correspondence dated March 20, 1992. 


My letter of March 13, 1992, (Letter), specifies that a complete explosive gas 
ranediation VvDrk plan (Work Plan) be sul:mitted to the Minnesota Pollution 
Control Agency (MPCA) by April 13, 1992. 


In your correspondence of March 20, 1992, you indicate that your attorney, Ray 
Haik, is out of town until April U, 1992, and that you t,,,.Duld like to discuss 
the Letter with Mr. Haik prior to responding to me. You add further that you· 
expect to discuss the Letter and other issues at our ?pril 16, 1992, meeting. 


I am extending the date for sul:mittal of a canplete Work Plan to allow you to 
meet with your attorney. Sul:mit a complete Work Plan at the April 16, 1992, 
meeting. ·Be prepared to discuss your propJsed explosive gas rerrediation 
actions. 


The meeting will be be held at 9:00 a.m. at the MPCA in c;:onference room 5-3 .. . . ~ . 


. . . . 


The sul:mittal of the Work Plan is a permittee requirement. All. permittees are 
being copied with this correspJndence and wBre copied with correspondence 
dated December 12, 1991, January 30, 1992, and the Letter dated March 13, 
1992. Permittees are Freeway Transfer, Inc. R.B. McGowan, Inc., Hennepin 
County and Hennepin '!'rans fer, Inc. 


If you have any questions please contact Jim Gaughan at (612)296-7740. 


Manager, Solid Waste Section 
Ground Water and Solid Waste Division 


AD:dmh 


Regional Offices: Duluth • Brainerd • Detroit Lakes • Marshall • Rochester· 
Equal Opportunity Employer • Printed on Recycled Paper 
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Mr. Michael McGowan 
Page 2 


The follOW'ing people received copies of the letter. 


cc: Tim Gcx:x:iman, Hennepin County 
Ron Moening, HTI 
Richard McGowan, R.B. McGowan, Inc. 


1 
Jon Springsted, Dakota County 
Brent Lindgren, Hennepin County 
Rayrrond A. Haik; Popham: Haik Schnobrich & Kaufman Ltd. 
John C. Lichter, Bruce A. Liesch .and Associates, Inc. 








·1t 
Minnesota Pollution Control Agency 


520 Lafayette Road, Saint Paul, Minnesota 55155-3898 


Telephone (612) 296-6300 


January 30, 1992 


Mr. Michael McGowan 
Freeway Transfer, Inc; 
1001 Black D:>g Road 
Burnsville, Minnesota 55337 


Dear Mr. McGowan: 


RE: Accumulation of Explosive Gas in the Scale House at Freeway Transfer 
Station, SW-354, located on the Site of the Freeway Sanitary Landfill, 
SW-57 


I am resJ;XJnding to Y?ur letters of January 3, 1992, and January 9, 1992. 


Infonnation supplied in your letters and correspondence dated December 11, 
1991, and suhnitted on your behaif by Bruce A. Liesch Associates, does not 
satisfy the explosive gas remediation -work plan (Work Plan) requirement of the 
Freeway Transfer Station J?9nnit and my letter of December 12, 1991. 


I 
'rhe infonnation describes an interim action, sealing and venting conduits, 


·· which does not constitute a 'M:>rk plan to evaluate and eliminate the explosive 
gas problem as described in the Freeway Landfill Site Contingency Action Plan. 


An adequate Work Plan to evaluate and eiiminate the explosive gas problem must 
address the landfill, the IIDSt probable source of the landfill gas. 


Attachment.A clarifies responses to the points that you have raised in your 
above letters related to the Work Plan requirement of the Freeway Transfer· 
Station permit.and my letter of December 12, 1991. 


Attachments Band Care correspondence frorn Beverly Conerton, Special Assistant 
Attorney General~ and James Warner, Minnesota Pollution Control Agency (MPCA),. 
Ground Water and Solid Waste Division Manager, which relate to points that you 
have raised regarding Freeway Landfill Su1?9rfund response actions and landfill 
closure requLrements in your letter of January 3, 1992. 


The sutmitt.al of the Work Plan is a J?9nnittee requirement. All J?9nnittees are 
_____________ being ___ copied with this correspcmdence __ and vvere copied with my December 12, 


1991, correspondence. Perrnittees are Freeway Transfer, Inc., R.B. McGowan; 
Inc. , Hennepin County and Hennepin Transfer, Inc. 


Regional Offices: Duluth • Brainerd • Detroit Lakes •. Marshall • Rochester 







Mr. Michael McGowan 
Page Two 
Januciry 30,_1992 


·-e • 


The Work Plan must be sub:nitted to theMPCA by February 5, 1992. 
____ c:my questions __ please contact __ Jim Gaughan _at 6_12/296-7740 . _______ _ 


Sincere:J..y, /) 
/2(/ rz. 


p~J;/~7 
Art Dunn 
Manager, Solid Waste Section 
Ground Water and Solid Waste Division 


AD/jmr 


Enclosure 


cc: Tim Goodman, Hennepin County 
Ron Moening, 1-ITI 
Richard McGowan, R.B. McGowan, Inc. 
Jon Springsted, Dakota County 
Brent Lindgren, Hennepin County· 
Ray Haik, Popham, Haik Schnobrich & Kaufman 
John C. Lichter, Bruce A. Liesch and Associates, Inc. 


If you have_· 







• Attachment A 
Page 1 of 2 


M PCA Response 
to January 3, 1992 and January 9, 1992 letters 


from Michael McGowan 


Re: Accumulat.ion of explosive gas in the scale house at Freeway Transfer Station, SW- 354, 
located on the site of the Freeway Landfill, SW-57. 


Statement by Michael McGowan MPCA Response 
January 3, 1992 letter 


My greatest concern is the changing of the Rules governing gas control and contingency 
rules and drawing conclusions without good or action have been in place since the amended 
sufficient data. MPCA Solid Waste Rules became effective 


' November 15, 1988. 


The Freeway Transfer Station (Facility) permit, . 
issued July 18, 1990, requires that permittees 
perform actions in accordance with the 
approved Freeway Landfill (Site) Contingency 
Action Plan. 


The quality and sufficiency of the explosive gas 
data is discussed below. 


Our consultants have repeatedly requested that See Attachment C. Section 2. Landfill Closure 
the MPCA certify Closure. Requirements. 
Our attorney wrote to your attorney some time See Attachment C. Section 1. Superfund 
ago asking that Superfund issues which you Response Actions. 
have raised in a separate context be brought to - - --
closure as well. 
You also reference proposed Federal See Attachment C. Section 1 d. Superfund 
requirements which have no applicability. Response Actions. Active Gas Collection and -


Control. 
I am very reluctant to take steps which the The approved Site Contingency Action Plan 
MPCA attorneys or others may argue are states that a explosive gas remediation work __ 
conceding our rights before we even have an plan will be submitted in response to a 
opportunity to agree upon the facts and explosive gas violation.· Explosive gas 
procedures which would govern our rights violations have_ occurred at the Facility. 
There is a question of whether any violations The concentration of any explosive gas must 
occurred. · not exceed its lower explosive limit (LEL) in and 


around solid waste facility structures (Minn. 
Rules pt. 7035.2815, subp. 11 ). Violation of 
above rule is referred to hereafter as an 
excE;3edance and is discussed below. 


There is ·no indication that ·th-e--ro1e·s-limits-were -The- log maintained by·scale house personnel 
exceeded at the permanent monitoring documents exceedance readings on this 
installation in· the Scale House. _device on September 11, 1991, and 


September 14, 1991. 
The portable monitors did not show any The portable monitors showed an exceedance 
violation in the area occupied by people. in the scale house kitchen, which opens 


directly, without a door, to the work area of the 
scale house attendants approximately ten feet 


- . away. 


31-20180 


, . 
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Statement by Michael McGowan 
January 3, 1992 letter 


MPCA Response 


Attachment A 
Page 2 of 2 


----- -- -,he·MPCA's only reading(s)'which ·exceeded·--- ·1he·only-exceedance-detected-by-the-MP6A---


·" 


25% of the lower explosive limits were was on December 5, 1991, in the scale house 
recorded at the exit point of the conduit itself. kitchen next to the wall mounted base board 


heating junction box. 
It is my understanding that the limits would not 
have been exceeded even a few inches away 
from the conduit. · · 


I also question the sensitivity and accuracy of 
the portable monitors and whether all 
calibration requir9.ments were addressed. 


•,· :{ 


. Based on th~ :other readings in the Scale ___ _ 
House airspace, the MPCA's claimed level of 
gas level is not repres.entative. 
I have talked with our consultant, John Lichter 
at Bruce A. Liesch Associates, Inc. He advises 
us that the utility conduits could be vented 
01,Jtside the building or sealed to prevent entry 
of any gases. We will undertake to accomplish 
this work a:s a gesture of cooperation without 
acknowledging that it is required .. 


January 9, 1992 letter 


The above exceedance was obtained next to 
the junction box. · The exceedance is an 
indicator of an accumulation of gas, in the scale 
house and possibly around the scale house in 
associated utilities and scale structures, with 


· potential for explosion. 
The exceedance detected on MPCA portable 
tilonitoring equipment was verified on the same 
day by Hennepin Transfer, Inc. and Dakota 
County portable monitors. 


The MPCA portable monitor is calibrated on a 
monthly basis. A calibration check performed 
after the exceedance reading found the monitor 
to be operating accurately. 
A localized exceedance is an indicator otan 
accumulation of !3Xplosive gas with potential for 
explosion. 
The Site Contingency Action Plan states that 
interim actions/measures will be implemented 
in response to an exceedance and any 
problem with methane gas accumulation. 


Venting and sealing conduits is an alternative 
interim action. Interim action is required to be 
taken as per the Site Contingency Action Plan. 


I reiterated our request for a written response to The January 3, 1992, letter and 
my letter of January 3, 1992. I also wish to correspondence dated December 11, 1991, 
confirm my view that any work plan necessary _" submitted on your behalf by Bruce A. Liesch, 
at this time is set forth in that letter. · set forth only an interim action, sealing and 


veniing conduits, which does not constitute a 
--------- -·--·--·- work-ptan·-to·-evaluate ·and eliminate-the··· --·-----;·-·-


explosive gas problem as described inthe Site 
Contingency Action Plan. 


An adequate work plan to evaluate and 
eliminate the explosive gas problem must 
address the landfill, the most probable source 
of the explosive gas. l_ _________________ ...__ __ __._ _______________ ~ 


312·0179 







Attachment 8, 
'• 


HUBERT H. HUMPHREY. III 
ATTOR.,EY GE.-;ERAL 


STATE OF MINNESOTA 
OFFICE OF THE ATTORNEY GENERAL 


: ::-,;f.\lTC·\Pll'C)!. 
, i'". P.\t'l. . .\1~.; ~~i~~ 


---· ---~---. -----·--------·---·--- -·-·-·---------- _Jar:iuary_2_8, 1992______________________________ _ _______________ ~--- _ 


Raymond A. Haik 
Popham Haik Schnobrich 
and Kaufman Ltd. 


3300 Piper Jaffray Tower 
222 South Ninth Street 


. Minneapolis, MN 55402 


Re: State of Minnesota v. R.B. McGowan, et al. 
Court File No. 104814 


Dear Mr. McGowan: 


I have discussed with MPCA staff your interest in exploring a full and complete 
settlement of the above-referenced litigation-and the outstanding issues with respect to 
the closure of Freeway Landfill. You had requested that the MPCA put together a list of 
matters that need to be resolved with respect to the Superfund cleanup at Freeway 
Landfill, the closure of Freeway Landfill, and settlement of past and future MPCA costs 


. under Superfund. 


Enclosed is a memo to me from Jim Warner enumerating the activities and issues 
that need to be resolved. Once you have had an opportunity to review this information, 
please let me know when you would like to discuss these issues further. Because the 
above-referenced lawsuit has been pending since 1987, I would like to set some 
deadlines on our discussions so that if we can not resolve the Superfund issues, we 
can proceed to trial on the lawsuit. · \ · 


One issue that needs to be taken care of expeditiously is a permit issue not . 
directly related to the settlement discussions on the Superfund and closure issues. The 
Freeway Landfill Site Contingency Action Plan approved by the MPCA on February 25, 
1991, which was developed as a condition of the permit for the transfer station, requires 
the submission of an explosive gas remediation work plan in response to ;:m explosive 
gas violation as defined in Minn. Rules pt. 7035.2815, subp. 11. The necessity for this 


_yJork plan is described in the letter of December 121 1991 from Art Dunn at the MPCA to 
M,k-e-McGowan~-n,ave enclosed a copy of'thatietterior-your-infermation,---MPCA-has --· .. 
received letters from Mr. McGowan proposing interim measures but has not received a 
work plan for evaluating and eliminating the explosive gas problem. The deadline for 
submission of this work plan is February 5, 1992. 


3120178 
., .... 







,; ...... 


Raymond A. Haik 
January 28, 1992 
Page 2 


•;' :- -..~: .\ . . .. ~ ~: . • ' 


If you wish to further discuss the outstan-ding issues concerning Freeway Landfill. 
closure and settlement of the superfund cleanup and MPCA cost reimbursement, 
please give me a call. 


BC:jlm:BL3 
Enclosure 
cc: Do"n/A;brams, MPCA 


Dou·g 'Day, M PCA 
. Jim Warner, MPCA 
Jim Gaughan, MPCA 


Sincerely you 
B~ONERTON 
Special Assistant 
Attorney General 


Environmental Protection · 
· Division 


3120177 







DEPARTMENT : 


·DATE : 


TO: 


·FROM·:---


PHONE : 


SUBJECT : 


• POLLUTION CONTROL AGENCY 


January 8, 1992 


Beverly Conerton 
Special Assistant Attorney General 


James L~er, P.E. 
Divisio~lCger 
Ground Water and Solid Waste Division 


296-7333 


e Attachment C 


sr-ooooG-os 1M11G1 


STATE OF MINNESOTA 


O!i· M . d .1.11ce · emoran um 


FREEWAY LANDFILL LAWSUIT - REMAINING ISSUES FOR SETI'LEMENI'. 


The staff of the Ground Water and Solid Waste Division along with staff of the 
A.i.r QuaJ..ity Division have been in consultation over the remaining issues 
relative to the Freeway Landfill (Landfill) site and the ·PJtential for settling 
the lawsuit. Mr. McGowan has, on several occasions, requested that the · 
Minnesota Pollution Control Agency (MPCA) identify all outstanding issues so he· 
will be fully infonned when making decisions regarding site. activities. We feel 
that the following list represents the remaining issues which must be resolved 
before a Record of Cecision can be written for the site .. · 


1. Superfund Response Jl.ctions 


a. Preparation of a Feasibility Study. Since there. is already ongoing 
rerrediation of the site through the Kraemer Quarry de.va.tering system, 
the Feasibility Study will be. somewhat unconventional. The study will 
take on rrore of the characteristics of a contingency action plan.· 
This study and associated plan should incorporate the existing 
contingency action plans for both p:)rtions of the Landfill .site and 
establish new contingency plans for such things as the shut down of 
the Kraemer Quarry pump out system. These contingency · action plans 


.must be rrore detailed than the current contingency action plans and 
nrust contain time tables for implementation of the actions as well as 
th~se- resp::msible for implementation. · · 
- _., :_ ~ -. . . 


b. Eli.mlriation of leach~te seeps. The elimination of leachate seeps 
around the perimeter of the Landfill as well as in the Kraemer Quar:r:y 
must be addressed. · .M:Jst of the seeps· can be controlled or elbninated 
by eliminating PJnding on the Landfill and by maintaining the slopes 


.· such that precipitation will run-off the facility.· · ·· 


c. Long ter:m operation, maintenance and rroni taring. The long ter:m 
operation and maintenance of the facility must be assured. This 
includes maintenance and rronitorini:1 of ncinitorincr 11,;ells, · landfill 


· cover, leachate· seeps, gas pro.l:<2 n~nitoririg, -strrface:f~,§:t:er nbnitorihg ~ ·- · -
repair of erosion and vegetation problems on the Landfill cover. 
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d. · Active gas collection and control. Active gas collection and control · 
may be required at the 'Landfill. Initially, there was discussion with 


.Mr. McGowan's consultants al:out the need for a gas survey at the 
Landfill as part of the feasibility study to detennine the extent of 
air toxics and methane generation and rrovement. A decision regarding 
the need for active gas collection and control would have been based 
on the analysis of the results of the gas survey and be made part. of 
the remedial action. · HOM::ver, after that time, we have discussed new . 
proposed Federal air quality regulations .which may apply·to Superfund 
remedial actions as an applicable or relevant and appropriate 
requirement (ARAR). Those regulations may require active gas 
collection and control at the Landfill unless the facility can 
derronstrate that.the actual emission rate does not require such· 
control. See, "Standards of PerfoIITiaI1ce for New Stationary Sources and 
Guidelines for control of Existing Sources: Municipal Solid Waste 
Landfills," 56 Fed Reg~ 24468, May 30, 1991. · 


The accumulation of explosive gas in the transfer station scale house 
has been a continuing problsn. A satisfactory explosive gas 
remediation work plan must be sutmitted and implemented after MPCA 
approval as per the approved Contingency Action Plan for the Free<Nay 
Landfill Site. . . 


e. Health risk assessment and ecological risk assessment. The MPCA or 
;·the U.S. Environmental Protection Agency (EPA) will need to perform a 


... heal th risk assessment and an ecological risk assessment. The risk · 
as·sessments will include consideration of air emissions from the 


.Landfill. Those air emissions will be assessed based on the 
asslllllPtions for gas generation from the proposed standards discussed 
in: l.d. above and on gas COOl[X)Sition data from local and national 
sources, unless adequate site specific data is available. The 
Landfill owner may wish to proceed with the Tier 2· analysis of the 
proposed . Federal standard in order to improve the heal th risk · · 


· assessment and should ri.otify the MPCA if this -is the case. Results of 
this analysis will be used to help answer the question of whether 
active gas collection and control is required. The MPCA expects that 
any settlement of the lawsuit will provide for reimbursement of MPCA 
expenses in perfonning the assessments .. 


2. Landfill Closure Requirements 


a. Active Portion. A clay cap has been installed as the final cover for 
the active portion of the Landfill. However, since the clay cap did 
not meet the quality control requirements of th'= closure plan when the 
coVE:r was. installed,· the active fOL'"tion of the Landfill has not been 


---·--- ---- ---··· _______ certified .. as_closed. __ Testing __ -:1ill ·neecl to t-e ... clone_ to see if the cover · 


' .,, 


currently meets the MPCA Solid Waste Rule requirements for · · -
penneability. Those areas which fail to meet those requirements will 
have to be m::xlified to meet them. · 
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· b. Inactive Portion. The final cover approved by the MPCA for the 
inactive :portion of the Landfill calls for a b'iD foot soil cover with· 
an additional six inches of gravel if the Landfill is used as a 
parking·lot for the profOsed amphitheater. Since the amphitheater 
project has not been constructed, the gravel for the parking area has 
not been installed. as approved in the closure plan. In addition, the· 
eight gas monitoring probes required by the approved closure plan have 
not been installed. Since these items have not been satisfied, the· 
closure certification cannot be completed.. Certification of closure 
needs to be received and approved, then inspection and maintenance of. 
the cover will be necessary for at least twenty years to assure long · 
term integrity of the cover. Maintenance and monitoring of the 
Landfill cover will be particularly necessary if this f(Jrtion of the 
Landfill is used as a parking area for the profOsed amphitheater since 
the :potential for ponding, erosion, and cover damage is greatly 
magnified by this proposed use. 


Also, to obtain closure certification the sloI?=s of the inactive 
:portion of the Landfill nrust be brought up to approved grades with 
clean fill and maintained to prorrote proper run-off and prevent 
:ponding of precipitation on top of the Landfi~l. 


3. . Past MPCA Exfenses · 


As previously discussed with Mr. McGowan's attorney, MPCA expenditures 
through April 1991 for response costs and administrative and legal 
expenses under the Minnesota EnvironrrentalResponse and Liability Act were 
apprq~tely $146,656.00. · 


4. . Future MPCA Expenses 


It is expected that additional response costs aB.d administrative and legal 
expenses will be incurred by the MPCA in the future for Sur:;erfund remedial 
action. MPCA expects that any settlement of the lawsuit will provide for 
reimbursement of such future expenses . · 


JLW:jk 
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TEL 305-530-0050 
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SCHNOBRICH & KAUFMAN, LTD. 


SUITE 3300 
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__ e_z~ol~I_\y~~;·t~ £i~.er September 15, 1992 


Mr. Art Dunn 
Manager, Solid Waste Section 
Ground Water & Solid Waste Division 
MINNESOTA POLLUTION CONTROL AGENCY 
520 Lafayette Road 
St. Paul, Minnesota 55155-3898 


· Re: Landfi 11 Gas Assessment Work Plan for ..Ereewa}l Transfgr St{J;tion (IT~ 
SW-354., Located an the Site of the"([,-eeway Sanitary Landfill, SW-57 
Our File Ko. 11966-003 ,:/ 


DearMr. Dunn: 


I am in receipt of your August 28, 1992 letter to the McGowans regarding 
the above-referenced matter. I will not reiterate my views on the legal or 
factual issues raised by your letter. They are summarized in my earlier 
correspondence to the Agency. Please be advised that gas monitoring 
requirements and compliance issues associated with the closure of the Freeway 
Sanitary Landfill are scheduled to be the subject of negotiations with the MPCA 
-before the Dakota· County District Court on September 23., 1992. We remain 
hopeful that settlement can be reached. ,A response to your above-referenced 
1 et ter wi 11 be provided within thirty (30) days after the meeting with the 
Court. · 


If you have any questions, or would like to discuss this further, please 
give me a ca 11 . 


1436(49)LES:GMM 


c: Michael B. McGowan 
Ms. Janet D. Leick 
Mr. Ronald Moening 
Mr. Tim Goodman 
Mr. Jon Springstad 


Mr. Greg Konat 
Ms. Nancy A. Schwappach 
Mr. Mark McGowan 
Mr. John C. Lichter · 


yours, 








• . s;(JJ. (, 1rpy Kc'J -'118'1 
BRUCE A. LIESCH ASSO~IATES, INC. 
HYDROGEOLOGISTS • ENGINEERS • ENVIRONMENTAL SCIENTISTS 


3020 Harbor Lane ·Minneapolis. MN 55447 ·612-559-1423 • FAX No: 559-2202 


November 16, 1989 


Mr. Jeff Ubl, P.E. 
Ground Water and Solid Waste Division 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul, MN 55155 


Dear Jeff, 


ffu~(f;~ 0\\#~[Q) 
NJv 2 Z 89 


MPCA,_ Ground Water 
& Sohc Waste Dh· 


Pursuant to your review of the Closure Report for Freeway Landfill 
(Inactive Portion l, Bruce A. Liesch Associates, Inc. amends the 
report to reflect your comment regarding twice daily monitoring of 
probes 2 and 3 during the amp hi theater season ( May 15 through 
September 15). 


Freeway Landfill, Inc. and its representatives agree that should 
the amphitheater be constructed, methane monitoring probes 2 and 
3 will be monitored on a twice daily basis during the operating 
season (May 15 through September 15). 


Thank you for your prompt review and cooperation on this project. 


Sincerely, 


a~ft.-~ 
Debra McDonald, P.E. 
Bruce A. Liesch Associates, Inc. 


DM/mas 


cc, Mr. Mike McGowan 
Mr. Mark McGowan 
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December 12,-'1991 


;t! · Mr. · M.i.ke McGowan 
· :: ,- , Freeway •rransf er, Inc. 


.t,, 1001 Black Dog Road 
Burnsville, !1.innesota 55337 


Dear Mr. McGowan: 


RE: Acctmrulation of explosive gas in the scale house at Freeway-Transfer 
Station.SW-354 located on Freeway Sanitary Landfill SW-57 


. ·i· ··" 
I am writing today to require that you sul::mit an explosive gas remediation work 
plan (Work Plan), as per your approved Contingency Action Plan for the Freeway


. Landfill site, to describe the nature and extent of the explosive gas problem,} 
evaluate the alternatives for remedial action and propose a remedy for the.:·!· ::: 
problem~ · ·, · ··· 


: ti',,'. ,, 
The concentration of any explosive gas must not exceed.25 percent of its lower 
explosive limit (LEL) in and around solid waste facility structures· (Minn. Rules 
pt


1
. 7035~281


1
5.~ subp., 11). Per. y_c>llr request,. I have enclosed a copy o,f thi~./; 1•1


'.:; 


rue. · · ,- · 
~. ;d 'q 


On July 12,:\1991, Hennepin Transfer, Inc., (IITI) personnel, after notification 
· {/. by. Hem1epin ·,County personnel that:: the scale house continuous methane nonitor ,was 
)L .. in the alarm node (20 percent LEL), · found explosive levels of methane in the_J: 
/::,:, · scale house~ ·utilizing a portable,methane nonitor. HI'I, in a July 24, 1991; .r 


letter to me concluded that the:rnethane gas was not from the lanufill but r~ther 
from the sanitary sewer, citing:discovery that the sanitary sewer lift station 
and air temperature/circulation control systems were both dysfunctional at'.the 


·•" time of- the exceedances. This conclusion was plausible given the circumstances. 
,i(:/ Repairs -were made and no further action was dictated on the part of penuitt~s 
':/i;(, and/or .the .Minnesota Pollution._Control Agency (MPCA) at that time. . : .' ;;: 


. '. i:. . . 't :l~ 1 :11 . ' : ;· ;; .. '' . . . . 


;lll~t ·· ::::~t::~~~:~:;, =~~:~~:~~~:~~~:~~~~~~~~w:r 
· •1••


1 
· utilizing portalJle nethane nonitoring equiµnent, detected methane in the scale 


,, ,,0:iF: ;. house in excess of 25 percent,:of/the LEL, referred to hereafter as an . 


· ·.··• }::'·-·;··.i·:_•_1,·::,[_;_-.:,::•:_~;-.: .. :,-.:_,


1


!·:·'.'.,;',::.,:: ..•. :,~.:-i ..•. ;.- "; ;.~~~=~)1~~n~~~s~~:i~~~·1::d~i ~~t*:r n~~r t~~e d!~1~n~:t!t::e 


0


~!!;~ ·.; 
: heating junction box. The continuous methane nonitor, with sensor located_ in 


. the sc:alehouse utility room, read 3 percent of the LEL at the time of the · ' 
rr:: _ inspection;; See enclosed transfer station and landfill inspection report. ,' 


. '~::)';,. ,/ 
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;': I ~!· :, ' · : . . : -f ·. •· . 


. ~j A: number of measures have been_, implement~ to'. address the a~cumulati~ri of . · · ·. ii:··'):;rnf:•i::,,\;!'; . 
! explosive gas at the scale house. A continuous methane :rroni tor, was installed. ( : .. 1U!.l.,· . .,_-, ,; . 


'.1) and readings are logged. The meter of the continuous methane oonitor was': .. · J :,?,:rr:::'.::·'i: '· 
:;). separated from the sensor located in ·the. utility. room and plac~ _in the,, hallway /·:!;:J: , 
\,1 near the entrance so personnel can read the meter before entering the scale . .. . f.;'. . . 
:'! house. HTI has logged and conducted daily portable methane :rronitoring in the ; ·\~t:-_: •, 
;-\ scale house. Electrical connections and outlets were sealed. Foam was: placed. ,.)\W, '.· <: ( . 
i;;pye: all floor and wal~ joints. 'Iwo _ exhaust ~ans. are wired_ ;~o the meth~ne · ·; ;/ ~:::\jJ:: :}! i·: 
:·i:rronitor. Fans automatically turn on when the :rronitor reads in the warning :rrode 'J,:ti~·{,,;,iH·! ·. 
IC:(B percent LEL). . · ''· ':'!.· . ·: ' . ·· . 't .;: · ·11 \::''·!:. 1 i· 
(li ii:; . '.1 ::,i.:,. . :;,) : (_ i!\ -}-!\::: (:1iil,j( 
j:!,Your consultant was on-site_to :rronitor and ~~lua~e, December 5, 1991,' in ;;::<1fji)r·' .. ,';i)f 
;i response to exceedance readings detected ear~i~r in the day by HTI. , ··, · :1::'!;fo~.,.//i 


: m 1 . . . · _ · ·i: .:-~ ri:~· ... · . · . - · .. ·:·.·~>)t:: · · C 


ii: It is necessary to evaluate and elbninate the···explosive gas problem.· The above ,·;t: · ·· 1• 


:;;measures have lbnited effectiveness· in that-'. .. they do not address the landfill, qJ{: 
:/Lt_he :rrost . probable source of th~ explosive ga~ ·,·:;. . •., i:: ! , . ;_ f !fr, · 
1•·1 I : 1 . . · :, · ~··r · ; ' 


f.l'Ttie Work Plan shall include a detennination':of :the exact locatiJland ~xtent of t::' 
!Jthe explosive gas problem, dete:r:mination of'-the need for and location of 
isl.additional :rronitoring equipnent, such as continuous recording methane :rronitors, 
,;: and a decision as to whether continuous venting of structures and subsurface ,1\:!, 
!'.!'explosive gas diversion, venting, collection or treatment is required. 
!l:\~L~!··· : , ·l· i : ·: . ; f 
!:i The Work· Plan shall also include a timetable '.for implementing and installing · 


•,; 


hi.proposed explosive gas remediation system elements, accounting for weather, soil ,i. · · 
Hand snow cover conditions as well as MPCA review. · · · .. ; 
I I" . ~:, ,' 


lli/l~ advised that proposed federal air quality ·regulations requir~ :~ctive · gas ?! 
-jfcollection and treatment at Freeway Landfill unless the landfill '.can demonstrate:){ 
i'-bthat the, actual landfill gas emissions rate. does not require suc}i control. It ·>( 
!\\:iHf recorrmended that the Work Plan consider the consistency of remedial action . .;:\ 
lf!:1al temati ves with the proposed regulations ;-r See, 11 Standards of; Performance for 
JtNew Stationary Sources and Guidelines for Control of Existing Sources: . 
J:Municipal Solid Waste Landfills, 11 56 Fed. Reg. 24468, May 30, 1991. 
111,.,1· . 1,:ll t·.11: . .. ' • ' ..... if!,(;::cJ., • . . . '·: .. 
lli1)1.Y' staff· is ~rking with you and your ~egal ~d ~ecru:iical consultants to settle .:i· 
· !!'all outstanding closure and superfund investigation issues at the Freeway : - . -'1 


• 


l]ffLandfill site. 'I'he Work Plan requirements of this letter is an essential 
iiL canponent of closure. · ;, ;, 


)f:!], .well designed active gas collection and treatment system may ~- the most ·, ' 
· ~}'effective and practical system for landfill gas control at the Freeway Landfill •· Y 
:;!'site. . . ; ! 


f'.tt; , .. ; ;;:: 
i{(As evidenced by accumulation of explosive gas in the scale house ;and the volume· · · · 
i\iJcif landfill gas generating waste deposits in the Freeway Landfill, :rronitoring ·· -: l/ ,:: 


_!


1


;p~lone is' insufficient. . · _ }':, 
·'1!lh~~,, I ,.,; •• :.·. ';~. ,,. 


i1tUli::'.'. , . ,.. . < , -: :if· 
. iillf(~ . '"': . 


j1t,j t"; o• · , , .. , · J):, 
IG.·. ·~ 
I '.,, : I (; 
/l:r·.:f:;·J 
1,···111,j., 
}1',.·:itt1 :!· 
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Passive subsurface venting, if localized only in areas such as the scale house,: 
may exacerbate the problem by drawing and concentrating gas in the area of the .. 
scale house. An extensive, well designed p:i.ssive venting system may serve to. i 


reduce asphyxiation, explosion and fire hazards but will not reduce the exposure 
\of employees and users of the transfer station to the health and nuisance odor 
effects of landfill air pollutants vented, untreated, to the atrrosphere. 


The current design of the landfill lacks the synthetic liner and cover necessary 
for a passive gas collection system to approximate the efficiency of an active , 
gas collection system. 


Again, a well designed active gas collection and treatment system may be the 
ITDst effective and practical system for landfill gas control at the Freeway 
Landfill site. · 


Sub:nit the Work Plan, as per your approved Contingency Action Plan for the 
Freeway Landfill site, to the MPCA by February 5, 19 92 . If you have any · 1: 
questions please contact Jim Gaughan at 612-296-7740. 


. Section nager; Solid Waste Section 
· · Ground Water and Solid Waste Division :,.: 


( ,: 


AED:jk 


cc: . Tim Gcxx:lman, Hennepin County 
. Ron Moening, Hl'I 
Richard McGowan,· R. B. McGowan, Inc. 
Jon,Springsted, Dakota County 
Brent Lindgren, Hennepin County 
John C. Lichter, Bruce A. Liesch and Associates, Inc. 
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e e 
elevations, and the date of each change in elevation and submit 
the revised log and plans to the commissioner within 30 days 
after the change or repair, 


Subp. 11, Gas monitoring, collection, and treatment 
system. The concentration of any explosive gas must not.exceed 
its lower explosion limit at the property boundary or 25 ·percent 
of its lower explosion limit in and around facility structures 
or any other on-site monitoring point. A gas monitoring, 
collectiori, and treatment system must be designed to meet the 
requirements of items A to G. 


A,' The gas monitoring system, at a minimum, must be 
capable of monitoring gas build-up in a facility structure and 
at the property boundary. The commissioner shall establish · · 
monitoring requirements (including water quality parameters that 
indicate gas migration) in the permit, closure document, order, 
or stipulation agreement. Field inspection to detect odors and 
signs.of ~egetative stress, and portable or in-place probes to 
monitor explosive gases must be included in the monitoring 
system, · 


. . B. -Gas monitoring probes must be placed between the 
disposal site and on-site structures or property lines, The 


.probes must be·placed no closer to the property line than the . 
compliance boundary defined in subpart 4, item c, to allow for 
installation of control. measures. If the owner or operator 
believes that monitoring probes are unnecessary or infeasible, 
the owner or operator shall submit reasons to the commissioner 
to support this belief, The commissioner will decide on the 
need for monitoring probes based on the waste characteristics, 
fill size, surrounding soils, the water table, and the proximity 
to occupied buildings. ' 


C, Probe depths and locations must·be based on the 
soils, site geology, depth of fill~ water table, -nd depth of 
frost. 


D, At a minimum, each mixed municipal solid waste 
land disposal facility must be designed and constructed with gas 
vents. The number and placement of the gas vents must release 
gas pressure in the fill area to prevent ruptures of the cover 
system and to encourage vertical ~as migration. 


E. The gas control systems must extend below the 
facility to the water table or to a subsurface soil capable of 
impeding the movement of gas, The gas control system must be 
located adjacent to the fill area. · 


. F. The size of the gas collection system must be 
based on the volume and type of waste to be received at the 
site,· The owner or·operator must determine the need for a gas 
collection system and discuss in the engineering report how the 
need was determined, The commissioner shall review the 
determination during the permit review process and again at 
cl'osure •. Approval of a gas monitoring system without collection. 
at the time of permitting shall not limit future requirements 
determined necessary by the commissioner based on.the volume of 
gas generated at the facility, the prpximity to residential or 
business property, or problems experienced at the, facility in 
maintaining vegetative growth or accumulation of gai in-site 
structures, · · 


G. A gas monitoring program must include· sampling and· 
analysis for the amount and type of gas generated, The 
monitoring program must be included in the operations manual for 


·the facility,· The program must. account for· variatio~·in ;as 
_. generation and migration due to climatic conditions, variation·. 


in the amount 6f waste in place at the facility, and the length 
of time the waste has been in place. The operations manual must 
include the techniques.to be used to monitor gas at the site.· 
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Management 
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Effective· 
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Land Disposal Facility Inspection Report 
Operating Industrial Solid Waste Land Disposal Facilities 


Land Disposal Facilities Which Ceased Operation 
Prior to Effective Date of Solid Waste Management Rules 


Minnesota Pollution Control Agency (MPCA) 
Ground Water and Solid Waste Division/ MPCA Regional Operations. 


• Previous Violations 
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Item Rule Huie Descnption 
Parmll/Submlllal 


1 7001.3050 ParmlUAgrHmenUOrder In Effect. Except for backyard compost sues and sewage sludge landspread1ng faciliues, a solid was le permit or permit modllicauon la requued to: A: !rent, . 
7000.0800 subo. 2 store, orocess or dispose of solid waste; B. establish, construct or operate a aolid waste management facility; C. chanoe, add or exoand a i,ermined solid wasts manaoment facility. 


2. 7035.1700 x. Quarterly Operational Report. A quarterly report summarizing lac1htiy operations during the quarter·must be submitted w1th1n thirty days after the end of that quarter, whether or not the 
facility Is in operation. 


3. 7001.3300, .3425 & 3450 Ptans/Daacrfptlona/Enginearlng Report. Required information regarding the facility's location, design, CC!nstruction, operation, contingency action and proposed dosure necessary for 
7035.1800 evaluation of the facility's environmental impact and determination of conditions in the permit. · · · · 


4 7035.2535 subp. 5 lnd1..15trlal Solid Waste Management. Requires facilities accepting induslrial waste, other than induslrial waste .generated by the perminee as specified in the permit, to submit a plan 
outline procedures for evaluatino, accepting, inspecting and managing industrial waste as well as notifteation of oenerators and haulers reoarding these procedures · 
Operations 


5 7035.2565 subp 3. Air Quality at Boundary. Siles must be in conformance with air pollution con1rol rules such as 7005.0920 which reslricts emission of air contaminants into the ambient air which cause odor 
outside the alleoed oolluter's property line in excess of specified odor unit limitations. · . · . . 


6 7035. 1700 a. Access Security. Access to the site must be con1rolled. A gate must be provided at lhe entrance to the site and kept locked when an anendant is not on duty. 


7 7035.1100 r. Sign. A permanent sign, identifying the operation and showing the permit number of lhe site, and indicating the hours and days ihe site ts open for use, rates, the penalty for nonconforming 
· dumpino, and other pertinent inlormation, must be posted at the site enlrance. · 


8 7035.1700 m Sanitary Facility & Sheller. Sanitary facilities and shelter must be available for stte personnel. 


9 7035.1700 D. Certlll&d OoeratOf. A certified operator must be present at the facility at all times while it is open for use. . 
10 7035. 1700 h. fioads. The approach road to the disposal stte and the access road on_ the site must be of all-weather conslruction and maintained 1n good condition so that they will be passable at aill -


for any vehldes usino the site. . . · . · . 


11 7035.1700 i Dust Control. Adequate dust conlrol on the site must be provided. ' 
12 7035.1800 C2 Phase Development. Phase develooment must be 1n conformance with the phase development plan. 


13 7035. 1700 e. Surtace Water Drainaqe. Surface water drainage shall be diverted around and away from the landfill ooeratino area. 


14 7035.1700 b. Waler Table Separation. Iha separauon between the lowest oart of the fac11ity and the h1Qh water table elevation must be a minimum ol five feel. 


15 7035. 1700 a. Open BumlnQ. Open burninQ is prohibited, 
16 7035.1700 n. Scavenalna. Scavenoina must be pronmtled to avoid m1urv and prevent interference with operations. 


17 7035.1700 v. Unacceptable Waste. Except as approved by the commssioner, the following are·not acceptable for disposal, (1) Liquids, (2) Digested sewage sludges, lime sludges, grit chamber 
screenings, bar saeenlngs and other sludges. Approval will be based on consideration or such factors as chemical composition, free moisture content, and workability; (3) In no case will 
infeclioua waste, raw animal manure, or septic tank pumping be acceptable; (4) Other substances that may be deemed unacceptable by the agency. lndusb'ial wastes which are required IO 
be covered bv a Industrial solid waste manaoement plan are unaceptable unless included in the facility induslrial solid waste manaoemenl plan. 


18 703~.1700 C. Workinc:i Fae• Sfz•. Disposal shall be limited to as small an area as pracucable. 


19 7035.1700 C. Utter Control. l here shall be appropriate facilities to confine wind blown materials within the area. At the conclusion ol each day ol operation, all wind blown material resulting from the 
operation must be collected and returned IO the area by the ooerator. · · 


20 7035.1700 d. Compaction. Solid waste shall be compacted as densely as possible. 
21 7035. 1700 d. i.;over Material Stockl>lte. l here shall be an available suoolv of suitable cover material, which, ii necessarv, snaJI be slockoiled and orotecte<I Tor use 1n 1ndement weatner & winter. 


22 7035.1700" d. Dally Cover. Solid waste shall be covered after each day of operation; or as specified by the director, with a compacted layer of at least six inches of suitable cover material. 
23 7035.1700 d. Intermediate Cover. lT refuse cells will be exposed IO the element.a for a period of 120 _days or ionger, an m1ermeo1ate cover 1DtaJl1ng at least 12 1ncnes of compacted, aunable cover 


material must be orovlded and maintained. . . 


24 7035.1700 d. Gradlnc:i. Cover material shall be graded so as to promote surface water runoff w1111out excessive erosion. 
25 7035.1700 J. Openillona Equipment. Equipment must be available for adequate operationa at the alte. l he equipment must be provided with adequate safety devices and adequate noise oon_trol 


devices. 
26 7031'.1700 y. Final Cover. Wilt11n one month alter hnal termmaoon of a stte, or a maior part ttiereol, tne area must be coverea wi!li atleast two leet ol compacted eartn material, graded to a minimum 


percent slope IO promote surface water runolf without excessive erosion. If the completed site Is to be cultivated, the Integrity of the finished surface must not be disturbed by cultivation. .. 
sulficient depth of cover materials to allow cultivation and IO support v~etation must be maintained • 


27 7035.1700 y Final Cover Vegetation. The finished surface of the filled area must be covered and maintained with adequa1e top soil and seeded to provide suitable vegetation immedialeiy upon 
completion, or immediately in the sprino on areas terminated durino winter conditions. If neoessarv, seeded sfooos must be covered with straw or similar material to prevent erosion. 


28 7035.1700 l. Property Lin• Separation. A minimum separa_ung distance ol 20 leet, or greater as specil1ed by the comm1ss1onlir , must be mamtatnedbetween the disposal operation and the adjacent 
prope rtv line. ·· 


29 703S.1700 b. & t Leachale Control. Solid waste shall not be deposited m sudl a manner mal ieaa,mgs lrom the solid waste may cause polluoon ol ground water or surface water. Approved leachate 
.. . . 


collection and treatment systems must be used where reauired IO protect ground water and surface water . 
30 7035.1700 8 Water Monitoring System. A water monitoring system mual be constructed and operated at an Industrial Soliil Waste Land Disposal Facility ( J and a MMSWLDF. 1 he cono1oons 


of monitoring at a ILDF, including the frequency and the analysis of water monilOring samples, must be determined by the commissioner. Montitorlng wells must be dearly and permanendy 
marked with a Minnesota Unique Well Number and, if different from the unique number, the identifying wen name or number used In the lacilil)' plans, permit or water quality data records'. 
Monitoring wells must be protected lrom damage and unauthorized access. Caps must be kept locked when the well la not being monitored. A permanent marker must be_ installed on land 
adjacent to surface water sampling locations. The marker must dearly identify the monitoring station. DOI..DFa may be required ID install a monitoring system based types of waste 
accepted, site location, site hvdrogeoiogy, length of operating life, past and existing operational practices. 


31 7035.1700 u. Gas Control. uecomposmon gases must not be allowed IO migrate laterally from the lacl11)'. !hey must be vented into the atmosphere dtrectiy through tne cover ma1enal, or mto rut-ott 
lrenc:hes, or lnlo the atmosphere by forced ventillation. The concentration or any explosive gas must nol exceed it.a lower explosiYB limit at the property boundary or 25 percent of it.a lower 
explosive limit in and around facility slructures or any other on-site monitoring point. 


' 32 7035.1700 a Vermin Control. Ellecuve means shall be taken ii necessary to conlrol lhes, rodents and other insects or vermin. 


33 7035.1700 o. Site ScreenlnQ. The site must be adequately screened by existing or provided means. 


34 7035.1700 k. Emergency Equ1pmant and l,;Ontracts. l::qu1pment must be provioeo and kept at the sne dunng the hours of operanon to contro1 accoerilaf ftres. Arrangements musl be made with the . 
local fire protection agency to immediately acquire their services when needed. Adequate communication tacilites mu~.t be PfOYid~ for emeroencv ourooses. • · 
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Minnesota Pollution Control Agency 


520 Lafayette Road, Saint Paul, Minnesota 55155 


Telephone (612) 296-6300 
MINNESOTA 1990 


May 12, 1989 


Mr. Mark McGowan 
McGowan Develoµnent Corporation 
201 West Burnsville Parkway, Suite 130 
Burnsville, Minnesota 55337 


Mr. Mike McGowan 
Free,,ay Sanitary Landfill 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Dear Messrs. McGowan: 


RE: Closure of Free,,ay Sanitary Landfill and Pennitting of a Transfer Station 
at the Landfill Site 


It was a pleasure to meet with you on April 4, 1989, to discuss the above items. 
I am writing to clarify the issues discussed in this meeting and simrnarized in 
your letter of April 12, 1989. I am also enclosing a list of suggested minimum 
soil tests for the final cover systen to supplerent the landfill closure 
requirement and transfer station pennitting requirement information distributed 
at the meeting. 


Your letter listed 10 issues which ;;ere discussed and are subject to 
verification of existing rules and regulations by the Minnesota Pollution 
Control Agency (MPCA) staff. I would like to clarify the follo,;ing eight issues 
fran your list of 10 issues. 


Mark McGowan Surrnary 


If Free,,ay Landfill was closed in 
accordance with previously accepted 
regulations, subsequent closure 
modifications would be inapplicable 
and no further closure requirements 
would be necessary. 


MPCA Clarification 


The applicability of old and new 
rules was discussed in relation 
to final cover and not closure in 
general . If areas of pree,,ay 
Landfill were final covered in 
accordance with regulations in 
effect at time of the final 
covering of these areas, subsequent 
final cover requirements would be 
inapplicable, except those required 
as part of corrective and/or 
Superfund remedial action. 
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Mr, Mark M::GcMan 
Mr. Mike M::GcMan 
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May 12, 1989 


.. 
Mark M::Gowan Surnrery 


The MPCA and the M::Gowan Developrent 
Ccrnpany (MCC) agreed that closure 
regulations for a specific area are 
detenni.ned by the closure guidelines 
in effect at the tine of landfilling. 


The MPCA acknowledged that MCC may 
have already defrayed certain 
closure, post-closure and contingency 
costs by the previously sul:rnitted 
Remedial Investigation, as required 
by and reviewed by the MPCA staff. 


The MPCA and MCC discussed drainage and 
retention ponding, and acknowledged that 
MCC's professional engineering 
consultants, West>=! Professional and 
'.!.'he Runyan/Vogel group, will design 
drainage and ponding in canpliance with 
pre-established guidelines and 
regulations, and will sul:rnit a 
preliminary design for review by the 
MPCA staff. 


With regard to rrethane 110nitoring, the 
MPCA and MCC agreed that due to the 
limited season of the amphitheater, 
only periodic and "110bile" 110nitoring 
will be necessary and that no permanent 
rrethane 110nitoring stations will be 
required. 


The MPCA and MOC discussed the proposed 
closure costs associated with Waste 
Management, Inc. of Anoka and their 
three-ye& deferral of closure 
implenentation in order to generate 
revenues during such tine to pay for 
this closure. Since Freeway Landfill' s 
generation of revenue will cease 
January 1, 1990, or sooner, the MPCA 
and MCC discussed financing Freeway 
Landfill's closure with 110nies fran the 
Superfund, to be paid back when the 
Amphitheater/Transfer Station developnent 
begins generating revenue. This payback 
period would not exceed three to four 
years fran receipt of the aforenentioned 
110nies, and would be reimbursed plus a 
previously negotiated interest charge. 


.. 
MPCA Clarification 


See above. 


The MPCA acknowledges that MCC 
may defray certain closure and 
contingency action costs if and 
when an RI is canpleted and 
approved. 


Agree as stated with qualification 
that MPCA will review the 
preliminary design for canpliance 
with existing rules. 


.. 


Gas build-up 110nitoring at the 
property may not be required during 
the winter, but otherwise, 
permanent, year-round gas 
110nitoring, including structures 
and enclosed spaces, would be 
required. 


MPCA has not done this in the past; 
however, '""= will look further into 
this issue. 
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Mr. Mark M:;Gowan 
Mr. Mike McGo,,an 
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May 12, 1989 


Mark M:;Gowan SUITITfil}' 


•• 


Since both the transfer station and 
amphitheater are "time sensitive" 
projects, the MPCA and the MCC 
discussed nrutual interest in a 
"working agreenent" in which both 
parties would agree to canpletion 
of tasks relative to a specific 
timetable. 


It was of interest to MCC that, of 
the nine rretro landfills which 
currently accept nrunicipal solid 
waste, Freeway Landfill is the ONLY 
landfill still operating under its 
original, unrrodified 1971 pennit. 
All other rretro landfills have 
received favorable rocxlifications to 
their original permits, which 
fostered grc,wth and financial benefit. 


.. 
MPCA Clarification 


Agree as stated. Ha.iever, based on 
staterrents by Mike McGo,,an at the 
April 4, 1989, rreeting, it is MPCA 
staff's understanding that the 
initial mid-May transfer station 
construction start deadline date, 
contained in the MPCA Board 
resolution and attributed to 
Hennepin County, may not be as 
rigid as first thought. MPCA staff 
indicated permitting of the transfer 
station could go ahead independently 
of closure actions. 


The rocxlification of original permits 
included increased hydrogeologic 
investigation, nonitoring and design 
standards which were expensive to 
the permittee. These permittees 
requested the MPCA to revise the 
solid waste rules to require all 
facilities to upgrade their sites at 
the sama time. Rule changes are 
incorporated into the permits. 


If you are referring to your 
application to expand the landfill, 
you should be aware fran previous 
ccmnunication that it is MPCA policy 
to defer consideration of expansion 
applications until the Rerredial 
Investigation/Feasibility Study is 
canpleted and the permittee ccmnits 
to perfo= required rerredial action. 


In addition to these issues, I would also add to the sunrnary of issues our 
discussion of the need for a ne,, permit for the transfer station rather than 
nodification of the existing landfill permit. MPCA staff indicated to 
Mike M:;Gowan that a simple rocxlification of the permit would not be acceptable as 
the transfer station represents a major change and thus a new permit must be 
issued. 


Please call Jim Gaughan of my staff at 612/296-7740 to set up a rreeting(s) to 
foD11Ulate the agree:,ent to canplete the tasks of closure and permitting 
necessary for you to deteDlline the estimated closure costs and the financial 
feasibility of the proposed develoµnent. As rrentioned before, the permitting 
of the transfer station can go ahead independently of closure actions. 
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May 12, 1989 


.. .. 


I have enclosed a list of suggested minimum soil tests for the final cover 
system which you requested at the April 4, 1989, meeting. 


'fl~··-~.!.~ Direcrof ~ t1 
Ground Water and Solid Waste Division 


REM:mbo 


Enclosure 


cc: Jeff Harthun, Dakota County 
MPCA Board Menbers 
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. . .. .. 
Enclosure 


Please be advised, as per Minn. Rules pt. 7035.2815, subp. 6.c, that areas 
closed between November 15, 1988, and May 15, 1990, will be required to have two 
feet of material having a pe:rneability not greater than 2 x 10(-6) centilreters 
per second overlain by 12 inches of material of which at least six inches is 
topsoil capable of sustaining a vegetative cover. These provisions still 
maintain a final cover systen minimum slope of two percent and a maximum slope 
of no greater than 25 percent that were allo,;ed prior to November 15, 1988. 


The following is a list of suggested minimum soil tests for the final cover 
system. You must propose the frequency of testing per acre and the specified 
standard. 


Suggested Minimum Soil Tests for Final Cover Systen 
(Based on Minn. Rules pt. 7035.2815, subps. 8 and 12, iten D) 


I. 12-inch Intenrediate Cover (Buffer layer) 


Borrow Source - Percent Organic Matter 


During Installation - M::listure Density (Proctor) AS'IM D698 
Density AS'IM Dl556 or D2922 


- M::listure Content 


II. 24-inch Clay Barrier layer 


Borrow Source - Particle Size Distribution ASTM D421, D422, 
D2217 


- Atterberg Limits AS'IM D423, D424, D427 
- Soil Classifications ASTM D2487 
- M::listure Density (Proctor) ASTM D698 
- Pe:rneability 
- Percent Organic Matter 


During Installation - Density ASTM D1556 or D2922 
- Undisturbed Pe:rneability 
- Atterberg Limits ASTM D423, D424, D427 
- Particle Size Distribution ASTM D421, D422, 


D427 ' 
- M::listure Content 
- M::listure Density (Proctor) ASTM D698 


III. 12-inch Top layer 


Borrow Source - Soil Classification ASTM D2487 
- Nutrient Content, pH, Percent Organic Matter 


During Installation - Soil Classification ASTM D2487 
- Nutrient Content, pH, Percent Organic Matter 
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January 30, 1992 


Mr. Michael McGowan 


Minnesota Pollution Control Agency 
520 Lafayette Road, Saint Paul, Minnesota 55155-3898 


Telephone (612) 296-6300 


Freeway Transfer, Inc. 
1001 Black D::>g Road 
Burnsville, Minnesota 55337 


Dear Mr. McGowan: 


RE: Accumulation of Explosive Gas in the Scale House at Freeway Transfer 
Station, SW-354, I.Dcated on the Site of the Freeway Sanitary Landfill, 
SW-57 


I am responding to your letters of January 3, 1992, and January 9, 1992. 


Information supplied in your letters and co=espondence dated December 11, 
1991, and sul:rnitted on your behalf by Bruce A .. Liesch Associates, does not 
satisfy the explosive gas remediation work plan (vklrk·Plan) requirerrent of the· 
Freeway Transfer Station pennit and my letter of December 12, 1991. 


'rhe information describes an interim action, sealing and venting conduits, 
which does not constitute a w:irk plan to evaluate and eliminate the explosive 
gas problem as described in the Freeway Landfill Site Contingency Action Plan. 


An adequate Work Plan to evaluate and eliminate the explosive gas problem must 
address the landfill, the most probable source of the landfill gas. 


Attachment A clarifies responses to the points that you have raised in your 
above letters related to the Work Plan requirement of the Freeway Transfer 
Station pennit and my letter of December 12, 1991. 


Attachments Band Care correspondence fmn Beverly Conerton, Special Assistant 
Attorney General, and James Warner, Minnesota Pollution- Control Agency (MPCA), 
Ground Water and Solid Waste Division Manager, which relate to points that you 
have raised regarding Freeway Landfill Superfund response actions and landfill 
closure requirements in your l~tter of January 3, 1992. 


The sul:rnittal of the Work Plan is a pennittee requirement. All_ pe:anittees are 
. __ being copied_with __ tb.is_go:i;:r_e,:;p<;>ridence and_were_ cop_ied with my December 12, 


1991, correspondence. Pennittees are Freeway Transfer,. Irie: ,-··R.B. McGowan, 
Inc. , Hennepin County and Hennepin Transfer, Inc . 


Regional Offices: Duluth • Brainerd • Detroit Lakes • Marshall • Rochester 
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Mr. Michael .McGowan 
Page '.lwo 
January _30, 1992 


The Work Plan must be sul:rnittecl to the MPCA by February 5, 
any _que,§t;JoflS ple,a5-<= _ co~t_ac:t: _ .:r}111_ ~ug!J.iclll._ at _ 612 / 2 9 6-7740. _ 


Sine/,;~ d 
~~'l 


Art Dunn 
Manager, Solid Waste Section 
Ground Water and Solid Waste Division 


AD/jmr 


Enclosure 


cc: Tim Goodman, Hennepin County 
Ron Moening, HTI 
Richard .McG:Jwan, R.B . .McG:Jwan, Inc. 
Jon Springstecl, Dakota County 
Brent Lindgren, Hennepin County 
Ray Haik, Popham, Haik Schnobrich & Kaufman 
John c. Lichter, Bruce A. Liesch and Associates, Inc • 


1992. If you have 







Attachment A 
Page 1 of 2 


M PCA Response 
to January 3, 1992 and January 9, 1992 letters 


from Michael McGowan 


Re: Accumulation of explosive gas in the scale house at Freeway Transfer Station, SW- 354, 
located on the site of the Freeway Landfill, SW-57. 


Statement by Michael McGowan MPCA Response 
January 3, 1992 letter 


My greatest concern is the changing of the Rules governing gas control and contingency 
rules and drawing conclusions without good or action have been in place since the amended 
sufficient data. MPCA Solid Waste Rules became effective 


November 15, 1988. 


The Freeway Transfer Station (Facility) permit, 
issued July 18, 1990, requires that permittees 
perform actions in accordance with the 
approved Freeway Landfill (Site) Contingency 
Action Plan. 


The quality and sufficiency of the explosive gas 
data is discussed below. 


Our consultants have repeatedly requested that See Attachment C. Section 2. Landfill Closure 
the MPCA certify Closure. Requirements. 
Our attorney wrote to your attorney some time See Attachment C. Section 1. Superfund 
ago asking that Superfund issues which you Response Actions. 
have raised in a separate context be brought to 
closure as well. 
You also reference proposed Federal See Attachment C. Section 1d. Superfund 
requirements which have no applicability. Response Actions. Active Gas Collection and 


Control. 
I am very reluctant to take steps which the The approved Site Contingency Action Plan 
MPCA attorneys or others may argue are states that a explosive gas remediation work 
conceding our rights before we even have an plan will be submitted in response to a 
opportunity to agree upon the facts and explosive gas violation. Explosive gas 
procedures which would qovern our riqhts violations have occurred at the Facility. 
There is a question of whether any violations The concentration of any explosive gas must 
occurred. not exceed its lower explosive limit (LEL) in and 


around solid waste facility structures (Minn. 
Rules pt. 7035.2815, subp. 11 ). Violation of 
above rule is referred to hereafter as an 
exc~edance and is discussed below. 


!here is·n·o inoica.tioh that the rule's limits·were- ·The log maintained·by·scale·house·personnel 
exceeded at the permanent monitoring documents exceedance readings on this 
installation in the Scale House. device on September 11, 1991, and 


September 14, 1991. 
The portable monitors did not show any The portable monitors showed an exceedance 
violation in the area occupied by people. in the scale house kitchen, which opens 


directly, without a door, to the work area of the 
scale house attendants approximately ten feet 
awav. 


• 


•• 


• 
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• 
Statement by Michael McGowan 


Januarv 3, 1992 letter 
The MPCA's-only-reading(s) which-exceeded----
25% of the lower explosive limits were 
recorded at the exit point of the conduit itself. 


It is my understanding that the limits would not 
have been exceeded even a few inches away 
from the conduit. 


I also question the sensitivity and accuracy of 
the portable monitors and whether all 
calibration requirements were addressed. 


• Based on the other readings in the Scale 
House airspace, the MPCA's claimed level of 
gas level is not representative. 
I have talked with our consultant, John Lichter 
at Bruce A. Liesch Associates, Inc. He advises 
us that the utility conduits could be vented 
outside the building or sealed to prevent entry 
of any gases. We will undertake lo accomplish 
this work as a gesture of cooperation without 
acknowledging that it is required. 


January 9, 1992 letter 
I reiterated our request for a written response to 
my letter of January 3, 1992. I also wish to 
confirm my view that any work plan necessary 
at this time is set forth in that letter. 


·-·---- ·-·--·-·----·--· ---- - - --····· ... ·-- .. ___ ,, 


• ' 
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MPCA Resoonse 


·The-only·exceedance-detected-by-the-MPGA-_ -
was on December 5, 1991, in the scale house 
kitchen next to the wall mounted base board 
heatind junction box. 
The above exceedance was obtained next to 
the junction box. The exceedance is an 
indicator of an accumulation of gas, in the scale 
house and possibly around the scale house in 
associated utilities and scale structures, with 
potential for explosion. 
The exceedance detected on MPCA portable 
monitoring equipment was verified on the same 
day by Hennepin Transfer, Inc. and Dakota 
County portable monitors. 


The MPCA portable monitor is calibrated on a 
monthly basis. A calibration check performed 
after the exceedance reading found the monitor 
to be operatina accurately. 
A localized exceedance is an indicator of an ... 
accumulation of explosive gas with potential for 
exolosion. 
The Site Contingency Action Plan states that 
interim actions/measures will be implemented 
in response to an exceedance and any 
problem with methane gas accumulation. · 


Venting and sealing conduits is an alternative 
interim action. Interim action is required to be 
taken as oer the Site Continaencv Action Plan. 


The January 3, 1992, letter and 
correspondence dated December 11, 1991, 
submitted on your behalf by Bruce A. Liesch, 
set forth only an interim action, sealing and 
venting conduits, which does not constitute a 
work plan to evaluate-and eliminate the - . ____ ,, ___ 


explosive gas problem as described in the Site 
Contingency Action Plan. 


An adequate work plan to evaluate and 
eliminate the explosive gas problem must 
address the landfill, the most probable source 
of the explosive aas. 







STATE OF ML~NESOTA 
OFFICE OF THE ATTORNEY GENERAL 


HUBERT H. HUMPHREY, Ill 
AITOR:-iEY GE:-.'ER.-1.L 


Attachment B· 


: ~.--r.,1r_c.,Pno1. 
,7 I'\~ I.. ,1:, ~·1~~ 


• 
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Raymond A. Haik 
Popham Haik Schnobrich 
and Kaufman Ltd. 


3300 Piper Jaffray Tower 
222 South Ninth Street 
Minneapolis, MN 55402 


Re: State of Minnesota v. R.B. McGowan, et al. 
Court File No. 104814 


Dear Mr. McGowan: 


I have discussed with MPCA staff your interest in exploring a full and complete 
settlement of the above-referenced litigation and the outstanding issues with respect to 
the closure of Freeway Landfill. You had requested that the MPCA put together a list of • -
matters that need to be resolved with respec! to the Superfund cleanup at Freeway 
Landfill, the closure of Freeway Landfill, and settlement.of past and future MPCA costs 
under Superfund. 


Enclosed is a memo to me from Jim Warner enumerating the activities and issues 
that need to be resolved. Once you have had an opportunity to review this information, 
please let me know when you would like to discuss these issues further. Because the 
above-referenced lawsuit has been pending since 1987, I would like to set some 
deadlines on our discussions so that if we can not resolve the Superfund issues, we 
can proceed to trial on the lawsuit. · 


One issue that needs to be taken care of expeditiously is a permit issue not 
directly related to the settlement discussions on the Superfund and closure issues. The 
Freeway Landfill Site Contingency Action Plan approved by the MPCA on February 25, 
1991, which was developed as a condition of the permit for the transfer station, requires 
the submission of an explosive gas remediation work plan in response to an explosive 
gas violation as defined in Minn. Rules pt. 7035.2815, subp. 11. The necessity for this 


______ _ work f:!lan is described in the letter of December 12, 1991 from Art Dunn at the MPCA to 
Mike McGowan. lhave ei1Closea··,r copy of that letter for your information. M PCA has -- .. 
received letters from Mr. McGowan proposing interim measures but has not received a 
work plan for evaluating and eliminating the explosive gas problem. The deadline for 
submission of this work plan is February 5, 1992. 


• Printed on Recvcied Paoer 
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Raymond A Haik 
January 28, 1992 
Page 2 


' .. ·-·-- ·- - ---··· 


If you wish to further discuss the outstanding issues concerning Freeway Landfill 
closure and settlement of the superfund cleanup and MPCA cost reimbursement, 
please give me a call. 


BC:jlm:BL3 
Enclosure 
cc: Don Abrams, MPCA 


Doug Day, MPCA 
Jim Warner, MPCA 
Jim Gaughan, MPCA 


Sincerely youu 
B~CONERTON 
Special Assistant 
Attorney General 


Environmental Protection 
Division 
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DEPARTMENT : 


DATE : 


TO : 


FROM : 


PHONE : 


SUBJECT : 


FOLLurION CONTROL AGENCY 


January 8, 1992 


Beverly Conerton 
Special Assistant Attorney General 


.James L~er, P.E .. 
Divisio~~ger 
Ground water and Solid Waste Division 


296-7333 


STATE OF MINNESOTA 


Office Memorandum 


FREEWAY LANDFILL LAWSUIT - REMAINING ISSUES FOR SETI'LEMENT 


The staff of the Ground Water and Solid Waste Division along with staff of the 
Air Quality Division have been in consultation over the remaining issues 
relative to the Freeway·Landfill (Landfill) .site and the p::itential for settling 
the lawsuit. Mr. McGowan has, on several occasions, requested that the 
Minnesota Pollution Control Agency (MPCA) identify all outstanding issues so he· 
will be fully infor:rred when making decisions regarding site activities. We feel 
that the following list represents the remaining issues which must be resolved 
before a Record of Decision can be written for the site. 


1. Superfund Response .Pctions 


• 


a. Preparation of a Feasibility Study. Since there. is already ongoing • 
remediation of the site through the Kraemer Quarry dewatering system, 
the Feasibility Study will be somewhat unconventional. The study will 
take on rrore of the characteristics of a contingency action plan. 
This study and associated plan should incorporate the existing 
contingency action plans for both p::irtions of the Landfill site and 
establish new contingency plans for such things as the shut down of 
the Kraemer Quarry pump out system. These contingency action plans 
must be rrore detailed than the current contingency action plans and 
must contain time tables for implementation of the actions as =11 as · 
those resp::insible for .implementation. · 


b. Elimination of leachate seeps. The elimination of leachate seeps 
around the perimeter of the Landfill as =11 as in the Kraemer Quarry 
must be addressed. M:lst of the seeps can be controlled or eliminated 
by eliminating p::inding on the Landfill and by maintaining the slopes 
such that precipitation will run-off the facility. · · · 


c. Long term oe=ration, maintenance and rronitoring. The long term 
operation and maintenance of the facility must be assured. This 
includes maintenance and rronitorinq of n-cnitor.i_na wells,· landfill 
caver; ·1ea.chate-seep~gas - prol~ iii:'i1i t,~,: J..rig, surf ace water -rroni tonng, - - -- -- - -- -
repair of erosion and vegetation problems on the Landfill cover. 


• 
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2. 


d. Active gas collection and control. Active gas collection and control · 
may be required at the Landfill. Initially, there was discussion with 
Mr. McGowan's consultants al::out the need for a gas survey at the 
Landfill as part of the feasibility study to determine the extent of 
air toxics and methane generation and m:JVement. A decision regarding 
the need for active gas collection and control wDuld have been based 
on the analysis of the results of the' gas survey and be made part of 
the remedial action. However,. after that time,= have·discussed ne,.; 
proposed Federal air quality regulations which may apply to Superfund 
remedial actions as an applicable or relevant and appropriate 
requirement (ARAR), Those regulations may require active gas 
collection and control at the Landfill unless the facility can 
derronstrate that the actual emission rate does not require such 
control. See, "Standards of Performance for New Stationary Sources and 
Guidelines for control. of Existing Sources: Municipal Solid Waste 
Landfills," 56 Fed Reg. 24468, May 30, 1991. 


The accumulation of explosive gas in the transfer station scale house. 
has• been a continuing problan. A satisfactory explosive gas 
remediation wDrk plan must be sul::mitted and implemented after MPCA 
approval as per the approved Contingency Action Plan for the Freeway 
Landfill Site. 


e. · Health risk assessment and ecological risk assessment. The MPCA or 
the U.S. Environmental Protection Agency (EPA) will need to perform a 
health risk assessment and an ecological risk assessment. The risk 
assessments will include consideration of air.emissions from the 
Landfill. Those air emissions will be assessed based on the . 
assumptions.for gas generation from the proposed standards discussed 
in l.d. above and on gas composition data fran local and national 
sources, unless adequate site specific data is available. The 
Landfill owner may wish to p=eed with the Tier 2 analysis of the 


. proposed Federal standard in order to improve the health risk 
assessment and should notify the MPCA if this is the case. Results of 
this analysis will be used to help answer the question of whether 
active gas collection and control is required. The MPCA expects that· 
any settlement of the lawsuit will provide for reimbursement of MPCA 
expenses in performing the assessments. 


Landfill Closure Requi.rerents 


a. Active Portion. A clay cap has been installed as the final cover for 
the active portion of the Landfill. However, since the clay cap did 
not meet the quality control requirements of th<: closure plan when the 
cover was. installed, the active po1.-tion of the Landfill has not. been 


_certified __ as_closed. ____ Te~:t:ing wj.11 .. ·need to lee clone to see if the_cover · 
currently meets the MPCA Solid Waste Rule requirements for . 
permeability. Those areas which fail to meet those requirements will 
have to be m:xlified to meet them . 


\ 
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b. Inactive Portion. The final cover approved by the MPCA for the • 
inactive portion of the Landfill calls for a two foot soil cover with 
an additional six inches of gravel ·if the Landfill is used as a 
parking lot for the proposed amphitheater. Since the amphitheater 
project has not been constructed, the gravel for the parking area has 
not been installed as approved in the closure plan. In addition, the· 
eight gas monitoring probes required by the approved closure plan have 
not been installed. Since these items have not been_ satisfied, the 
closure certification cannot be completed. Certification of closure 
needs to be received and approved, then inspection and maintenance of 
the cover will be necessary for at least twenty years to assure long 
term integrity of the cover. Maintenance and monitoring of -the 
Landfill cover will be particularly necessary if this portion of the 
Landfill is used as a parking area for the proposed amphitheater since 
the potential for ponding, erosion, and cover damage is greatly 
magnified by this proposed use. 


Also, to obtain closure certification the slopes of the inactive 
portion of the Landfill must be brought up to approved grades with 
clean fill and maintained to promote proper run-off and prevent 
ponding· of precipitation on top of the Landfill. 


3. Past .MPCA Expenses 


As previously discussed with Mr. McGowan's attorney, MPCA expenditures 
through April. 1991 for response costs and administrative and legal • 
expenses under the Minnesota Environrrental Response and Liability Act were 
approximately $146,656.00. 


4. Future .MPCA Expenses 


It is expected that additional response costs and achninistrative and legal 
expenses will be incurred by the MPCA in the future for Superfund remedial 
action. MPCA expects that any settlement of the lawsuit will provide for 
reimbursement of such future expenses. 


JLW:jk 
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• • BRUCE A. LIESCH ASSOCIATES, INC. 
HYDROGEOLOGISTS • ENGINEERS • ENVIRONMENTAL SCIENTISTS 


3020 Harbor Lone• Minneapolis, MN 55447 • 612-559-1423 • FAX No: 559-2202 


November 17, 1989 


Ms. Rita O'Connell 
Project Manager 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul, MN 55155 


~1g«:;;g n~~@ 
tJ}v 2 0. '89 


MPCA. Ground W?ter 
& Soli<! waste Div. 


RE: Freeway Landfill Supplemental Work Plan and Safety Plan 


Dear Ms. O'Connell: 


Please find enclosed two copies each of the "Supplemental Work 
Plan" and the "Revised Site Safety Plan" for the completion of the 
Freeway Landfill Remedial Investigation. 


We have received a response from the Minnesota Department of Health 
(MDH) regarding our proposed monitoring well construction. Their 
letter dated November 8, 1989 indicates that the proposed 
construction is in general conformance with MDH regulations. The 
letter received from the MDH is attached. 


North Star Drilling, Inc. will install the proposed wells. We 
anticipate that well installation will begin toward the end of 
November . 


The Supplemental Quality Assurance Project Plan will be submitted 
following receipt of the field protocol portion of the document 
that is being prepared by MVTL. 


If you have any questions or comments, please contact myself or 
John Lichter. 


Sincerely, 


Mark D. Olson 
Hydrogeologist 


MDO/mas 


cc: Mr. Mike McGowan - R.B. McGowan Co., Inc. 
Mr. Mark McGowan - McGowan Development Corporation 
Mr. Ray Haik - Popham, Haik, Schnobrich and Kaufman 
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T1Morn, M. O'BmN Sf p 2 21986 
}AMES W, LITILEFIELD 


STEVEN 2. KAPLAN , 1221 NICOLLET MALL, SUITE 700 
sui, HALVERSON lApcA 
TIMOTHY R. THORNTO~ - , souo & HAZ. MINNEAPOLIS, MINNESOTA 55403 


STEPHENL.,WILSON ,'U~ASTE DIV 
Nn.s F. ~"'''~"'~- _ Illa -- ___ JS.!QM · 
BARBARA JEAN D'AQUJLA 


PATRICK J. O'CONNOR, JR. 


PETER C. HALLS 


EINAR E. HANSON 


Mr, Thomas A. Sinn 
MPCA 


September 18, 1986 


1935 West County Road B2 
Roseville, Minnesota 55113-2785 


TELEPHONE (612) 332-1431 
~ TELECOPIER (6}2) 332-7221 


Re: Remedial Investigation Work Plan, A List of Possible 
Alternative Response Actions, Quality Assurance Project 
Plan and Evaluation Report 


Dear Mr. Sinn: 


I have a copy of your September 10, 1986 letter to the 
McGowans. You state that the MPCA will not complete its review 
and comments of the Freeway Landfill submittals until September 
30, 1986. Of course, this will delay our efforts to work 
pursuant to the RFRA. 


We look forward to your prompt attention to this matter and 
cooperation . 


Winter is coming! 


TRT/ks 


cc: MPCA Board 
M. McGowan 
R. McGowan 
R, Frehner 
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Minnesota Pollution Control Agency 


CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 


December 30, 1987 


Mr. Michael McGowan 
R.B. McGowan Company, Inc. 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Mr. Richard B. McGowan 
R.B. McGowan Company, Inc. 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Gentlemen: 


• 


RE: Freeway Sanitary Landfill Remedial Investigation 


' . 


On December 21, 1987, your engineering consultant, Mr. Ronald Frehner of 
Conestoga-Rovers and Associates Limitea (CRA), un behalf of R.B. McGowan 
Company, Inc., requested an extension to the submittal date for tile Remedial 
Investigation (RI) Final Report. 


Pursuant to Part III of the Request for Response Action IRFRA) issued to you on 
February 25, 1986, tile Minnesota Pollution Control Agency ( MPCA) Cammi ss i oner 
may grant extensions of time schedules set forth in the RFRA if you demonstrate 
to the MPCA Cammi ss i oner good cause for granting the extension. 


The MPCA staff has considered your request for a time extension to February 8, 
1988 and believe it is justified. Therefore, the MPCA approves of tl1e time 
extension for submittal of the RI Final Report . 


Phone: _____ _ 


520 Lafayette Road, St. Paul, Minnesota 55155 
Regional Offices • Duluth/Brainerd/Detroit Lakes/Marshall/Rochester 


Equal Opportunity Employer 10;:0211 
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Mr. Michael McGowan 
Mr. Rictiard 3. McGm,an 
Page T,;o 


• • 


T11e MPCA staff look forward to tl1e successful completion of the RI and submittal 
of the RI Final Report. If you nave any questions during the RI, please contact 
Hr. Tom Sinn at 612/296-7274 . 


. Sincerely, 
. 1 J ,.,,.,,// 


)Ja-'-<'_tj) J.t.' ~ ,_,W,f 
' 


Gerald L. Willet 
Commissioner 


GLW:mbo 


cc: Mr. Timothy Thornton, Hart Bruner O'Brien and Thornton, Min11eapolis 
Mr. Ronald Frehner, Conestoga-Rovers & Associates, Inc., Ne,1 Brighton 
Mr. Jeff Harttrun, Dakota County Human Services 
Mr. D11ight Wagenius, Special Assistant Attorney General 
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WORKPLAN FOR FREEWAY SANITARY LANDFILL PRP SEARCH. 


Task 


I. BASELINE INFORMATION 


A. Records Collection 


1. Landfill records 


z. State and local government file reviews 


3. Conduct a title search on the landfill 


B. Interview State and Local (County) Inspectors 
and other parties identified through the RFI 
responses 


II. FOLLOW-UP PRP SEARCH PROCESS 


A. Draft and Issue RFis 


l. Develop list and mailing addresses of PRPs 


2. Develop questionn·aires and issue RFI-s . -
B. Interpret RF! Responses and Send Follow-ups 


1. Follow-up on PRPs who do not respond in 
30-days 


2. Send additional questions as necessary 


C. Enforce RFI Compliance 


1. Continue follow-up on PRPs who do not 
respond to the RF! and follow-up on 
additional questions issued 


z. Issue Administrative Penalty Orders 
as necessary 


D. Conduct Additional Interviews and Issue 
Additional RF!s Based on RF! Responses as 
Necessary 


E. Meet With Unit Supervisor, Project Manager 
·and AG -Staff to- Determine RPs 


F. Prepare a Final Report on the PRP Search 


III. Enforcement (Task Z) 


A. Issue Commissioner Notice Letters 
B. Issue Request For Response Action 


Target 
Completion 
Date


0 


5/1/93 


3/1/94 


9/1/94 


3/1/94 


6/1/93 


7/ 1/ 93 


8/30/93 


Z/1/94 


Z/15/94 


3/15/94 


3/1/94 


4/1/94 


6/1/94 


7/1/94 
9/1/94 


Tasks 
Completed 


6/1/93 


started 


5/3/91 


6/1/93 


7/15i93 
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8. C. HART 


PHILIP L. BRUNER 


TIMOTHY M. O'BRIEN 


)AMES W. LEITLEF!ELD 


STEVEN Z. KAPLAN 


SUE HALVERSON 


• • LAW OFFICES 


HART, BRUNER, O'BRIEN & THORNTON 
PROFESSIONAL ASSOCIATION 


1221 NICOLLET MALL, SUITE 700 


MINNEAPOLIS, MINNESOTA 55403 TIMOTHY R. THORNTON 


STEPHEN L. WILSON 


NILS F. GROSSMAN 


BARBARA JEAN D'AQUILA 


PATRICK J. O'CONNOR, JR. 
PETER C. HALLS 


TELEPHONE (612) 332-1431 
TELECOPIER (612) 332-7221 


EINAR E. HANSON 


Mr. Thomas J. Kalitowski 
Executive Director 
MPCA 
520 Lafayette Road 


October 1, 1986 


St. Paul; Minnesota 55155 


Re: Freeway Landfill 


Dear Mr. Kalitowski: 


Our letters seem to be crossing in the mail. Most recently your 
September 24th letter addressed my August 28th letter, but your 
letter did not seem to acknowledge my letter of September 16, 
1986, in which I suggested that we implement CRA's proposal to 
use the initial phases of the RI to determine the actual 
groundwater conditions at the landfill. I hope that suggestion 
is acceptable to you. We assume that it is . 


Freeway intends to implement the RI on the schedule to which we 
have committed. But the major obstacle to meeting our schedule 
is the difficulty in securing prompt review and turnaround of 
documents by your staff. As I write this letter, the staff is 
sitting on our RI. This delay is pushing us into winter. Of 
course you are aware of the time table consequences if staff 
delay prevents us from drilling before the ground freezes. 


We are prepared and committed to get on with the RI. 
await your staff's prompt review and turnaround 
submittals. Let's get on with it. 


TRT/ks 
Enc. 
cc: MPCA Board 


M. McGowan 
R. McGowan 
R. Frehner 


Sincerely, 


= \/ -_. . ~::t:-----;· 
Timothy R. Thornton 


We only 
of our 
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STATE OF MINNESOTA 
OFFICE OF THE ATTORNEY GENERAL 


HUBERT H. HUMPHREY III 
ATTORNEY GENERAL 


September 24, 1992 


Lee Sheehy, Esq. 
Popham, Haik, Schnobrich 


& Kaufman 
3300 Piper Jaffray Tower 
222 South 9th Street 
Minneapolis, MN 55402 


!;L!1LIC K~ _ _...oi.!~J.·t::': .\:.:.·. ·:·;::_:'. 
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Re: Uncontrolled migration of explosive landfill gas and the accumulation of gas 
in concentrations violating gas control performance standards ewa 
Transfer (FTS), SW-354, located on the site of th Freeway Sanitary 
Landfill, SW-57. 


Dear Mr. Sheehy: 
/ 


My client has delivered to me a copy bf the letter you sent directly to Art Dunn 
dated September 15. 


I write to advise you that the Agency expects to receive the Problem Definition 
Work Plan and Check List required in its August 28 letter tiy the date specified in the 
letter, i.e., September 28. The issues covered in the August 28 letter are separate from 
the issues in the lawsuit pending in Dakota County District Court and are not subject to 
the negotiations related to that suit Failure by the permittees to proceed beyond 
interim measures would force the Agency to initiate enforcement procedures .. 


Very t:uly yours, J . . , . 
-Oi;iiC~IUS ~,,,_ 


Speci~ Assistant 
· Attorney General 


(612) 296-7345 


cc: Nancy A. Schwappach, Hennepin County 
Greg Konat, Burnsville 
Jon Springsted, Dakota County 
Ronald Moening, Hennepin Transfer, Inc. 
Mark McGowan, McGowan Development Corp. 
Art Dunn, MPCA 
Beverly Conerton, A.G.'s Office 


WAGE/.BX4 








• • BRUCE A. LIESCH ASSOCIATES, INC. 
HYDROGEOLOGISTS , ENGINEERS • ENVIRONMENTAL SCIENTISTS 


3020 Harbor Lone• Minneapolis. MN 55447 • 612-559-1423 • FAX No: 559-2202 


November 17, 1989 


Mr. Jeff Ubl, P.E. 
Minnesota Pollution Control Agency 
520 Lafayette Road North 
St. Paul, MN 55155 


Dear Jeff: 


)) 


/.J)v 2 0. 89J
1 


MPCA,. Ground Water 
& Solie! Waste Div. , 


I 


Pursuant to our telephone conversation on Friday, November 17, 
1989, the following minor changes have been made in the Closure 
Re ort for Freewa Landfill Inactive Portion 


1. Page 
acres. 


, second to last line: 131 acres is corrected to 125 


2. Page 15, third paragraph, last sentence: ... the MPCA will be 
notified within 48 hours. 


3. Table 2. Approximate bottom elevations of monitoring probes 
are located and shown on the enclosed information. 


Five copies of each corrected page are enclosed. 
you have received, please replace the existing 
enclosed corrected pages. 


Please call with any questions. 


Sincerely, 


Debra McDonald, P.E. 
Bruce A. Liesch Associates, Inc. 


DH/mas 


cc. Mr. Mike McGowan 
Mr. Mark McGowan 


L21:FREE1117 


For each report 
pages with the 
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BRUCE A. LIESCH ASSOClATES, INC. 
HYOROGEOLOGISTS • ENGINEERS • ~NVIRONMENTAL SCIENTISTS 


13400 15th Avenue No.• Ptymouth. MN 5.5441 • 612-559-142:l • F,::j. No: 559-2202 


YOU ARE CURRENTLY RECEIVING A TELECOPY FROM, 


BRUCE A. LIESCH ASSOCIATES, INC. 
- 134eo 15111 A VENUE NORTH 
. MINNEAPOLIS, MINNESOTA 55441 . 


-.. DATE &: TIME: f2-- 3o .-C,z_ 


TO: 
.. ·· ... 


' 
CO:MPANY: 


TELECOPIER PHONE #: 


FROM: J. L1c~R. JOB NUMBER: 


·. :i' 
··, COMMENT: 


.·.\. 


\ 


; .. 


i 


TRANSMISSION CONSJSTS OF _3 __ PAGES JNCLUDING TH1S COVER 
SHEET. . 


. IF ALL PAGES ARE NOT RECEIVED. PLEASE CALL 612-559-1423 


. nm INFORMATION CONTAINED IN nus FAQiIMILE ~ JS LEGA.LLY 
Pruvo:...EGEl) AND CONFIDENTIAL INFOR.MATlON INTENDED SOLELY FOR TBS USS 
OF THE PERSONS OR. EN1Tl'lES NAMED A.BOVE. IF YOU A.RE NOT SUCH PERSONS OR -
EN'IlTl!S. YOU ARE B'J!'liEBY NOTIPlED 'l'HAT ANY DJSl'IUBUI'JON. Dl43SEMJNA'n0N 
OR. REPRODUCl'l'.ON OF 'nl1S FACSIMILE MESSAGE IS Sl'RlCTLY PROBJBlI"SD. lF 
YOU HAVE RECEIVED TillS MESSAGE IN ERR.OR, PLEASE JMMEDJ.A.TELY CALL US 
ATl ...... 33&-7914. - .. 


. rnaw:faxsbt/GO 
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• DEC 30 '92 iS: 05 E. A. LIESCH AS3t}::: . 


Purp~~ 


• 
Design Summary 


Freeway Transfer Station 
Scale H~e Gas Venting System 


• 
The gas venting system. at the scale house at Freeway Transfer station is designed to 
reduce the potential for methane gases generated in the surrounding landfill from entering 
the: scale house at the transfer station. Methane gas has been detected at low 
concentrations in and around the scale house. The detected levels have been below the 
lower explosive limit (LEI..) percentage for menthane in air. The gas venting system 
is designed to extract the gases from the area under the scale house through sub--slab 
depressurization and safely vent them to the atmosphere~ - · · · , 


· BackitPWJd 


The scale house consists of truck scales on either side of a small (approximately 32' X . 
12') office building. The transfer station and scale house are located in an area that is 
surrounded by the closed Freeway Landfill. Both the transfer station structure and t~ 
scale house are constructed on bedrock and./or fill materials slightly above bedrock . 
elevations. The structures are not constructed directly on refuse deposits. The scale 
house is constructed with a block perimeter footing extending approximately nine feec 
down from the building floor slab to several feet above bedrock .. Gas migrating to the 
scale house must travel under the perimeter footing wall throug4 the compacted fill under 
the footings. 'Ibe gas must th~refore pass through a permeable area of c.ompacted 
granular fill under the footings with an estimated area of less than 1000 square feet. 


System Desi~n 


The design of such a depressurization system depends primarily on the permeability of 
the soils. At this: time no data is available on the gas permeability in the soils under the
scale house~ Based on past experience wit~ gas extraction systems, we have found that 
an air flow of 10 to 25 scfm can be expected to be withdrawn from a two inch gas 
extraction well in sand when a vacuum of 4 to 6 inches of water oolumn is applied. 
The typical gas extraction wen in sandy soils has a zone of influence with a 40 foot 
radius.· In this case, the zone of influence will. be the area of the building. approximately 
12' · X 36'. It is not the inteni to draw gas from the landfill to the scale house, but only 


. to create a reduced pressure under the scale house slab that will prevent the migration 
of gases up into the scale house. It is, in fact, undesirable to draw additional gas from 
the landfill to the scale house area. · 


The gas witl · be collected from under the scale house utilizing two stainless steel weU 
point type well screens. These well screens will be jacked imo place utilizing hydraulic 
jacking equipment from a jacking pit excavated at one end of the building. The well 
screens wm extend the full length of the building. 


The vacuum pump (blower) will be designed for a maximwn capacity of 500 SCFM at · 
a vacuum of six inches of water column. The blower wUI be capable of variable output 
by means of a valve installed on the discharge of the blower. The blower will be 
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DEC 30 '92 15:06 B.A.LIESCH ASSOC: P,3/3 • • 
capable of operating down to zero flow without damaging.the blower. The blower will 
he non-sparking and the motor ·will be rated explosion~proof. 


It is the intent of the design to provide more capacity than is anticipated, with fie.Id 
capabiUty to adjust the output of the system. The system capacity will be adjusted in 
accordance with a manometer located in the scale house that measures the pressure wider 
thefloor slab through a hole drilled in the slab. The blower output will be adjusted ta 
provide a minimal vacuum under the slab in the range of 1/411 to 1/211 water column to 
assure that gas will-be prevented from migrating upward into the scale house. A dilution 
bleeder valve is incorporated on the blower suction to allow. bleeding air into the system 
to dilute the gas to levels below the lower explosive limit prior to discharge to the 
atmosphere. A sample tap is located on the discharge ~1ack to allow testing of the 
discharge gas for methane concenn-ation. . . 


Start,..up of the system wm require careful monitoring of Jhe system operation until the 
blower output and dilution percentage ca.n be' established. Thereafter. the system should 
be checked at least on a weekly basis to assure operation within the design criteria 
established dwing start-up. 


Compliance Bound&:)': Monitoring 


Gas monitoring can be accomplished with this system both through the gas extraction 
sysiem and through the manometer tap through me scalehouse floor. The gas 
concentration can be monitored through the blower by closing the bleed valve and 
reducing the blower output to a minimum with the discharge valve. The floor tap for 
the manometer will include a sampling tap on which to attach a gas sampler. 


SW/59007/scaie 








• 
BRUCE A. LIESCH ASSOCIATES, INC. 
HYDROGEOLOGISTS • ENGINEERS • ENVIRONMENTAL SCIENTISTS 


13400 15th Avenue No.• Plymouth, MN 55441 • 612-559-1423• FAX No: 559-2202 


June 4, 1991 


Mr. Don Abrams 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, MN 55155 


~~©~ O~f~fQJ 
JUN O 5 9·1 


MPCA, Ground Water 
& Solid Waste Div. 


RE: Freeway Landfill Draft Landfill Gas Assessment Work Plan 


Dear Mr. Abrams: 


Please find enclosed two draft copies of a Landfill Gas Assessment Work Plan for Freeway 
Landfill submitted on behalf of R.B. McGowan Company Inc. The Work Plan outlines an 
investigative effort at the Landfill that addresses both landfill closure and RFRA landfill 
gas monitoring requirements and incorporates an overall approach discussed with MPCA 
personnel during a March 18, 1991 meeting. 


The minimum detection limits (MDLs) that are achievable in soil gas monitoring are highly 
dependant on the sampling and analysis methodology. Soil gas sampling utilizing the 
proposed methodology, in conjunction with on-site laboratory analysis, is capable of MDLs 
in the 0.5 ppm range. These MDLs are justified because health criteria limits (TLVs) for 
the compound list received from the MPCA are greater than the MDLs. 


Detailed laboratory QA/QC documentation is not included in the Work Plan. These 
documents will be submitted upon receiving preliminary approval of the overall 
methodology. Liesch would like to propose a meeting to discuss the work plan. We will 
be contacting you shortly regard any meeting dates. 


If you have any questions or comments please feel free to call John Lichter or myself. 


Sincerely, 


BRUCE A. LIESCH ASSOCIATES, INC. 


Mark D. Olson 
Assistant Project Manager 


cc: Mr. Mike McGowan - R.B. McGowan Co. Inc. 
Mr. Ray Haik - Popham, Haik, Schnobrich & Kaufman ljs:free4-23/34008 
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U. 5. OFFICES: 


DENVER, COLORADO 


TEL 303-893·1200 


MIAMI, FLORIDA 


TEL 305-530-0050 


WASHINGTON, 0.C. 


TEL 202·962-8700 


POPHAM HAIK 
SCHNOBRICH 8: KAUFMAN, LTD. 


SUITE 3300 


222 SOUTH NINTH STREET 


MINNEAPOLIS, MINNESOTA 55402 


TEL 612·333·4800 


FAX 612-334·8888 


RAYMOND A. HAIK, ESQ. 


DIRECT DIAL (612) 334•2609 


October 12, 1992 


Dwight S. Wagenius, Esq. 
Special Assistant Attorney General 
State of Minnesota · 
Office of the Attorney General 
Public Resources Section 
520 Lafayette Road 
St. Paul, MN 55155 


OCT 1 3 1992 


INTERNATIONAL OFFICES: 


TEL Ol 137·41-4918471 


.STUTTGART. GERMANY 


TEL 01149•711·296303 


I l?J iE [~ ~ ~: ' ':~~ )t) 
I OCT 16 1992 
\ MFCA, (}r,•:;,.:..:cii Vva:te:r 
j& :~c.Lt{l.~7'/s~~~.\·~ L_:i_v_. ___ 


Re: Landfill Gas Assessment Work Plan for Freeway Transfer 
Station ·(FT,S) SW-354, Located on the Site of the 
Freeway Sanitary Landfill SW-57 
Our File No. 11966-003 


Dear Mr. Wagenius: 


By separate letter another work plan and response to 
additional MPCA requests has been prepared by John Lichter of 
Bruce Leisch and Associates and submitted on behalf of R~B. 
McGowan, Inc. to Mr. Dunn of the MPCA. 


I have on several occasions discussed with your client and 
its attorneys our continuing efforts to avoid litigation and 


.resolve disputes with the MPCA. We are currently working with the 
MPCA to resolve the MERLA litigation, achiev,e landfill· closure·, 
and work out a number of other issues concerning the transfer 
station and the Freeway Landfill. In the past we have reserved 
all legal rights of the McGowans to challenge Agency requests 
which lack legal authority .. The McGowans' continued willingness 
to work with the·.,MPCA is not to be construed as a waiver of their 
legal rights.· ton~istent with prior correspondence from our 
office, the McGowans reserve all rights to challenge the Agency's 
jurisdiction regarding the respective obligations of Freeway 
Transfer, Inc. and R.B. McGowan, Inc. under the applicable laws, 
rules, regulations and contracts. 







e 
Dwight S. Wagenius, Esq. 
October 12, 1992 
Page 2 


• 
I am hopeful the MPCA will respond in kind and work with 


the McGowans to achieve a final and complete resolution of all 
disputes. 


cc: 


2.92.0RSP 


Michael B. McGowan' 
Janet D. Leick 
Ronald Moening 
Tim Goodman 
John Springstead 


. . v.eryYuly~urs, 
I (! I 
\-,,,,\(~ , '""L- /~ 


Raymo/ A. Haik 


Greg Konat 
Nancy A. Schwappach 
John C. Lichter 
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BRUCE A. LIESCH ASSOCIATES, IN(:. 
HYDROGEOLOGISTS • ENGINEERS • ENVIRONMENTAL SCIENTISTS 


13400 15th Avenue No.• Plymouth, MN 55441 • 612-559-1423, FAX No: 559-2202 


September 25, 1992 
·- .· .,·· 


i 


SEP 2 8 iSS2 - I 
l 


! . ' Mr. Art Dunn, Manager 
Solid Waste Section 


·--- ... _,__._,,,_, _____ ~, ... ---~·-· ·-------···· --'~---...._....,,.,,,..,..: 


Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, MN 55155-3898 . 


RE: · Freeway Transfer Station Landfill Gas Assessment Work Plan 


Dear Art: 


Mike McGowan contacted me this morning and indicated you forwarded a letter to Mr. 
Lee Sheehy of Popham Haik which he received this morning requesting a response to 
your letter of August 28, 1992 by September 28, 1992. As you know, Mr. Sheehy 
directed a letter to you dated September· 15, 1992 indicating a response would be 
prepared to your letter within 30 days of the settlement meeting at the Dakota County 
Courthouse on September 23, 1992. 


The settlement meeting was postponed at MPCA's request and to my_ knowledge has not 
yet been rescheduled. Given that we need to coordinate our response with Hennepin 
County staff, legal counsel and R.B. McGowan Company, Liesch, on behalf of R.B. 
McGowan Company, respectfully requests a time extension of 21 days until October 19, 
1992 to submit this response. Thank you for your consideration. 


Sincerely, 


BRUCE A. LIESCH ASSOCIATES, INC. 


c¥~1~~ 
~n C. Lichter, P.E. 


cc: Mr. Lee Sheehy 
Mr. Mike McGowan 
Ms. Janet Leick 
Mr. Ron Moening 


maw:ltr92592/GO 
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• • BRUCE A. LIESCH ASSOCJATESi INC. 
HYQROGEOLOGISTS • :NGfNEERS • ENVIRONMENTAL SCIENTISTS 


13.400 15th Avenue ~.Jo.• PiymOi.;th, tv\N 5544·! • 612-559-1423 • FAX No: 559-2202 


September 25, 1992 


Mr. An Dunn, Manager 
Solid Waste Section 
· Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, MN 55155-3898 


i. 
I 


RE: Freeway Transfer Station Landfill Gas Assessment Work P:la.n 


Dear An: 
I 


Mike McGowan contacted me this morning and indicated you forwarded a letter to Mr, 
Lee Sheehy of Popham Haik which he received this morning reqµesting a respo~ to 
your letter of August 28, 1992 by September 28, 1992, As you know, l\,lr. Sheehy 
directed a letter to you dated September 15, 1992 indicating a response would be 
prepared to your letter within 30 days of the settlement meeting at the Dakota County 
Courthouse. on September 23. 1992. 


The.settlement rneeting w~ postponed at MPCA's r~uest and to my know!edge has n?t 
yet oeen rescheduled. GIVen that we need· to coordinate our response with Hennepin 
County staff. legal counsel and R.B. McGowan Company. Liesch. on behalf of R.B. 
McGowan Company, respectfully req~"i.s a time extension of 21 days until October 19, 
1992 to submit this response. Thank you for your consideration., 


Sincerely. 


BRUCE A. LlFSCH ASSOCIATES, INC. 


; ~j»{:-
Yorui C. Llchter, P.E. 


cc: Mr. Lee Sheehy 
Mr. Mike McGowan 
Ms. Janet Leick 
Mr. Ron. Moening 


maw:hr92592/GO 
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Mr. Michael McGowan 
Freeway Sanitary Landfill 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Gentlemen: 


•• 


Mr. Richard McGowan 
Freeway Sanitary Landfill 
1001 Black Dog Road 
Burn svi 11 e, Minnesota 55337 


Re: Revisions to Remedial Investigation Work Plan, a List of Possible 
Alternative Response Actions, Quality Assurance Project Plan and 
Evaluation Report 


This letter acknowledges receipt on November 10, 1986 of revisions to the 
Remedial Investigation Work Plan, a List of Possible Alternative Response 
Actions, Quality Assurance Project Plan and Evaluation Report, that was origi
nally submitted on August 11, 1986, for the Freeway Sanitary Landfill as prepared 
by your consultant, Conestoga-Rovers and Associates, Limited . 


The Minnesota Pollution Control Agency (MPCA) staff will review and comment on 
the above submittals by December 22, 1986. 


If you have any questions or comments during the MPCA staff review, please con
tact me at 612/296-8612. 


Sincerely, 


Original Signed B~ .J 
Thomas A. Sinn '-1 1'-' // //'6( ~ 
Project Manager / 1 


Enforcement Unit 
Solid Waste Section 
Solid and Hazardous Waste Division 


TAS :ch 


cc: Ronald Frehner, Conestoga-Rovers and Associates, Ltd. 
Tim Thornton, Hart Bruner O'Brien and Thornton 
JoEllen Fredlund, Dakota County 


1000238 
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BRUCE A. ·LIESCH ASSOCIATES, INC. 
HYDROGEOLOGISTS • ENGINEERS • Ei'NIRONMENT,;:..L SCIENTISTS 


13400 15th Avenue No.· Plymouth, MN 55441 • 612-559-1423. FAX No: 559-2202 


February 11, 1992 


Mr. Art Dunn 
Manager, Solid Waste Section 
Minnesota Pollution Control Agency 
Ground Water and Solid Waste Division 
520 Lafayette Road 
St. Paul, MN 55155-3898 


Dear Art: 


fFd~~~ O'WfsfiJ.) 
FEB 1 3 92 


MPCA, Ground Wator 
& Solid Waste Div."" 


I am writing on behalf of Freeway Transfer, Inc. in response to your request for an 
explosive gas remediation work plan. Freeway Transfer has undertaken an explosive gas 
survey of all utility openings in the scale house. Based on this information, it appears the 
gas may be coming through the block from the foundation area. Gas vent holes were 
drilled in the block by Kraus-Anderson on February 3, 1992. Follow-up measurements are 
being taken to assess the effectiveness of this work. Preliminary data is encouraging 
however some work remains to be completed. 


I contacted Jim Gaughan by telephone to discuss your requirement for a work plan to 
address the reported exceedance in the scale house. We discussed the need for a phased 
approach to address the reported scalehouse exceedances. Jim indicated MPCA desires 
a work plan to conduct Tier 1, 2 and 3 landfill gas evaluation work in accordance with 
proposed federal rules over the remainder of the site. Since these rules are proposed at 
this time they may not apply to this facility. It is also prud~nt to await the final rule 
before attempting to respond or determine applicability for sites which are closed. 


At this time , R.B. McGowan Company has continued to address site monitoring and 
proposes to install the eight gas monitoring probes approved in the closure plan for the 
inactive area and to begin landfill gas monitoring from those locations. .With regard to 
overall site assessment for landfill gas, a contingency action plan outline as part of the 
feasibility study was forwarded to Don Abrams for review on November 24, 1991. 


3120191 ' 
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Page Two 
February 11, 1992 


•• • 
Based on preliminary data the action taken by Freeway Transfer, Inc. should mitigate gas 
build-up in the scalehouse. We will continue to follow the effectiveness of remedial work 
to date at the scalehouse and provide this data to MPCA. In addition, the perimeter gas 
monitoring probes will be installed and monitoring initiated from these· devices. We 
propose to continue working with MPCA as the federal landfill gas rules are finalized. 


Art we would be pleased to meet with you to discuss these issues further, if you desire. 
Thank you. 


Sincerely, 


BRUCE A. LIESCH ASSOCIATES, INC. 


wt~l;4 
~ohn C. Lichter, P .E. 


cc: Mike McGowan, R.B. McGowan Co. 
Ray Haik, Popham- Haik 
Tim Goodman, Hennepin Cot1nty 
Ron Moening, HTI 
Jon Springsted, Dakota County 
Brent Lindgren, Hennepin County 


maw:ltr2-3/503 l 4 
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Minnesota Pollution Control Agency 


520 Lafayette Road, St1.ir1t Paul, Minnesota 55155-3898 


Telephonti .,(612) 296-6300 


June 6, 1991 


Mr. Mark Olson 
Bruce A. Liesch and Associates, Inc. 
13400 15th Avenue North 
Plyrnouth, Minnesota 55441 


Dear Mr. Olson: 


RE: Freeway Sanitary Landfill 


-, 
,... '..::. 


r---'\-~~ 


c~ 
MINNESOTA 1990 


This letter acknow1edges receipt on June 6, 1991 of 2 copies of the Draft 
Landfill Gas Assessment Work Plan for the landfill referenced alxlve. 


The Minnesota Pollution Control Agency staff will review this infonnation and 
return comnents to you if required. If you have any questions regarding the 
status of our review, please contact wnald Abrams at 612/296-9543. 


,:1:4}/w---
,. 


Eva Johnson 
Solid Waste Section 
Ground Water and Solid Waste o'ivision 


.- 1·, 8 0 0 JO 
Regional Offices: Duluth • Brainerd • Detroit Lakes • Marshall • Rochester .. .J ·-


t::011'll Ooood11oibc Cmnlo1:or e Or:'nt d D f ID 
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BRUCE A. LIESCH ASSOCIATES, INC. 
HYDROGEOLOGISTS • ENGINEERS • ENVIRONMENTAL SCIENTISTS 


13400 15th Avenue No,• Plymouth, MN 55441 • 612-559-1423 • FAX No: 559-2202 


October 12, 1992 
1


1 ,,,9 ~ (F? r~· P \~11/·-, l's ff_;_J'i) , Ju IS ,'::-:J Le==' d \_ L':.:::i L'd./ 


I OCT 16 1992 
Mr. Art Dunn t" - - J lVH'CA. , ,rou.rd Water 


I 1·d ,·w - ""l'i'.,..q,..i,j Wast,<'!\ i!'liv Manager Solid Waste Section Ground Wa~er & So I a_.tt::-1J.Y..tSiQ.i:L __ , ____ : _ _"_::: _ _:::-___ • -


Ground Water and Solid Waste Divis n, Solid Waste Section 
Minnesota Pollution Control Agency \~ S1-F SW - 57 


St. Paul, MN 55155-3898. U:ttY . f;_,h · 
520 Lafayette Road File I a~ 


Sub Fi e Name . 
RE: Freeway Sanitary Landfill 


Dear Art: 
I Pg# , ;}t Initial ...;;.n_,.....;..c __ 


'-===·------~ 
Enclosed is a response and work plan to address the continued mitigation of landfill gas 
at Freeway Transfer Station. This response is based on discussion during our meeting 
of October 6, 1992. During that meeting, we agreed our response should address: 


a) Associated Interim Actions (Items 3a through 3g) described in your letter of 
August 28, 1992. 


b) A conceptual plan and schedule to permanently mitigate landfill gas accumulation 
in the scale house and establish a compliance boundary for that structure. 


c) A plan and schedule to establish a compli~nce boundary for the transfer station 
office. 


Please contact Mike McGowan or me if you have any questions. Thank you. 


Sincerely, 


BRUCE A. LIESCH ASSOCIATES, INC. -


\k~j-~;/~-
Yohn C. Lichter, P.E. 


cc: Mr. Janet Leick - Hennepin County 
Mr. Ronald Moening - Henm;pi,n Transfer, Inc. 
Mr. Mike McGowan - R.B. McGowan Co. 
Mr. Ray Haik - Popham Haik 


~js:LF/50311/ltr10792 
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CONTINUED LANDFILL GAS MITIGATION 


PLAN AND SCHEDULE 
FREEWAY TRANSFER STATION 


OCTOBER 12, 1992 


BACKGROUND 


This plan is prepared to respond to MPCA's letter of September 28, 1992. In a meeting 


on October 6, 1992, with Art Dunn Manager of MPCA Solid Waste Section, it was 


agreed that this plan and schedule should cover three items. These items are: 


a) Associated Interim Actions (Items 3a through 3g) described in MPCA's letter of 


August 28, 1992. 


b) A conceptual plan and schedule to permanently mitigate landfill gas accumulation 


'in the scale house and establish a compliance boundary for that structure. 


c) A plan and schedule to establish a compliance boundary for the transfer station 


office. 


ASSOCIATED INTERIM ACTIONS 


a) 


b) 


Gas Entry Point Monitoring. Freeway Transfer agrees to continue monthly 


monitoring of the 38 locations identified as secondary monitoring points in the 


scale house structure. Each month, all caulking shall be visually inspected and . 


· this inspection shall be recorded and forwarded to MPCA. The presence of 


landfill gas will also be assessed using a hand held factory calibrated Neotronics 


2000 combustible gas meter which displays readings in percent LEL or percent 


combustible gas. The proposed form to conduct this work is included with this 


work plan. 


Gas Monitoring Malfunction Procedures. Both permanent landfill gas monitors 


have been serviced routinely on a monthly basis. In the event that an instrument 


must be removed from service, Freeway Transfer Station is investigating methods 


of providing a backup system which would be available at both monitoring 







locations. Two methods are being investigated. The first would be leased 


equipment, the second would be the purchase of a standby instrument to be used 


in the case of monitoring instrument malfunction. In any event, one of these two 


backup systems will be operational as soon as practicable after this plan and 


schedule are approved by MPCA. 


c) Gas Monitor Auditory Alarms. Freeway Transfer Station has contacted a local 


sales representative and is committing to installing auditory alarms on both the 


permanent monitoring devices. These alarms shall be installed as soon as 


practicable after the new alarms are delivered. 


d) 


_, e) 


'\ 


Gas Monitor Display Relocation. MPCA has requested that the permanent 


monitor display in the transfer station office be relocated to the main entrnnce. 


Freeway Transfer proposes that the operator of the transfer station be notified that 


upon entering the office in the morning, the first person entering the office be 


instructed to go through the rear door where the display is located and check the 


instrument readings prior to entering the office. 


Continuous Recording Devices. MPCA has requested Freeway Transfer to install 
, 


a continuous recording device for methane levels at both permanent monitoring 


locations. Since there has never been an elevated reading of combustible gas in 


the transfer ~tation office, it is proposed that a continuous recording device be 


installed on the scale house monitor only. Exhaust fans which automatically turn 


on when the monitor exceeds 8 percent LEL may limit the usefulness of this 


device. At this time, Dynagard no longer manufactures or stocks strip chart 


recorders. However, Freeway Transfer is willing to install a compatible device 


and submit strip chart data as required to MPCA provided that a compatible, 


reliable recorder can be located at a reasonable price. 


f) Power Failure Procedures. In the event of an extended power outage, the scale 


house and office would not be operational since standby operational equipment 


does not exist. However, in the event that personnel are required to occupy these 


structures during an extended power outage, Freeway Transfer proposes to 


develop a procedure to be followed in such an event. The entire procedure is 







beyond the scope of this . document, however, ie is envisioned that hand-held 


battery operated combustible gas sensing devices would be used during all times 


while these structures are occupied during power outages. Such devices are 


available on-site at this time. 
/ 


g) Methane Monitoring Report. · Freeway Transfer commits to providing monitoring 


data and visual inspections from the 38 identified gas entry points in the scale 


house to MPCA on a monthly basis. The timing for implementing these 


associated- interim actions will be effective immediately upon approval by MPCA. 
' . 


This work will continue until the compliance boundary monitoring system is 


operational. 


SCALE HOUSE PERMANENT MITIGATION PLAN AND SCHEDULE 


Freeway Transfer Station has taken significant steps to mitigate any build-up of landfill 


gas in explosive concentrations in the scale house. However, in order to comply with 


MPCA requests, it is required to propose a compliance boundary outside the structure 


at which it can be shown that landfill gas does not exceed 25 percent LEL. Several 


options are available to address this issue. One option is to physically excavate soils 


under the scale house and provide an air space under the scale house to illustrate 


compliance with MPCA's rule. Another option would be to install a piping system 


underneath the Transfer Station scale house allowing soil gas to enter the pipes and then 


evacuate the pipes with a fan system. At the October 6th meeting, it was apparent that 


both MPCA and Freeway Transfer representatives believe that this type of solution was 


required to illustrate that landfill gas levels were below the 25 percent LEL at a 


designated compliance boundary near the scale house. 


Since these alternatives will be costly to implement and detailed designs are required in 


order to cost them out effectively, it is proposed that within 30 days of submittal of this 


document to MPCA, that a preliminary design of the permanent mitigation system be 


· forwarded to MPCA for approval. Upon receipt of comment from MPCA staff, the 


preliminary design will be finalized and submitted to prospective contractors for 


quotations. It is anticipated the time to the prepare final design plans and request for 


quotation from contractors to be within the three to four week range. Contract 







documents must then be negotiated and executed so that construction on the project may 


begin. A proposed schedule for these activities is also enclosed with this work plan . . 
Within these submittals, Freeway Transfer will propose a compliance boundary and the 


monitoring method. MPCA has additional concerns exist regarding the possibility of 


landfill gas entering the utility system near the scale house. As part of this effort, a 


more· detailed analysis of the utility system will be undertaken and mitigation method, 


if required, will also be forwarded with the preliminary design for the scale house 


structure. 


TRANSFER STATION OFFICE 


Similarly, a compliance boundary must also be established for the Transfer Station 


office. It must be emphasized that no violations have been noted on the continuous 


rec6rder in the Transfer Station office. To establish a compliance boundary, Freeway 


Transfer proposes to conduct a screening survey using temporary probes for landfill gas 


in the soils surrounding the Transfer Station office. Based on this analysis, permanent 


probe locations will be recommended together with a compliance boundary. In the event 


that it is determined that a compliance boundary cannot effectively be established outside 


the boundary of the Transfer Station office, a mitigation plan and schedule will be 


developed and submitted for this· facility. 


Installation of these temporary soil gas probes into the , ground will be completed by 


driving one-half inch inside-diameter (1/2" ID) steel probes with expendable drive points 


into the ground to a total depth of approximately five feet. The probes will then be 


pulled back approximately two inches to detach the drive point and expose an open area 
' ~ 


beneath the probe. The probes and expendable drive points will be steam cleaned prior 


to use to eliminate the potential for cross-contamination of soil gas samples. Following 


installation, each probe will be fitted with an air tight cap to which a pump can be 


attached to purge soil gas from each probe. 


Readings will be taken at 2 1/2 foot intervals below grade to five feet or refusal. 


General weather conditions including wind speed and direction will also be obtained from 


the National \Veather Service or other commercially available weather service for a 


nearby recording station. A sampling pump will be connected to the installed probe. 







./ 


e- • 
The pump will create a low vacuum pressure to draw soil gas from the area beneath the 


probe. At the conclusion of purging, landfill gas concentration will be measured. After 


monitoring is complete, each probe will be removed and the holes backfilled with native 


soils. A minimum of one volume of probe gas will be removed prior to reading the 


LEL level in each probe. This procedure will be repeated until Freeway Transfer is able 


to assess whether or not an appropriate compliance boundary can be established. A 


schedule for this activity is included with this work plan. 
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Date: 
Inspector: 


Station 
Number 


1 


2 


3a 


3b 


3c 


4a 


4b 


4c 


5 


6 


7 


8 


9 


10 


11 


12 


13 


FREEWAY TRANSFER STATION SCALEHOUSE 
MONITORING POINTS INSPECTION LOG 


Station Description 


Floor drain 


Seam between water supply line 
and floor 


Bottom hinge of service panel 


Middle hinge of service panel 


Top hinge of service panel 


Bottom hinge of service panel 


Middle hinge of service panel 


Top hinge of service panel 


Breaker box conduit from floor 


Floor/wall seam 


Copper tubing through wall near 
floor 


Conduit through wall near ceiling 


Electrical outlet near floor 


Baseboard heater - near control 


Electrical Outlet 


Baseboard heater - near control 


Floor wall seam 


Combustible 
Gas Reading 
%LEL 


Caulk 
Cracking 


Repairs 
Completed Comments 







Station 
Number 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


FREEWAY TRANSFER STATION SCALEHOUSE (Continued) 
MONITORING POINTS INSPECTION LOG 


Station Description 


Baseboard heater - near control 


Crack between floor and stool 


Floor drain 


Electrical outlet at waist level 


Crack between sink and wall 


Li ht switch 


Li ht switch 


Floor safe hole 


Thermostat - above counter top 


Electrical outlet - above counter 
to 


Outlet junction box mounted to 
wall near floor 


Baseboard heater - near control 


Electrical outlet - near floor 


Baseboard heater below counter 
to 


Wire assembly through wall below 
counter top with steel plate 


Wire assembly through wall below 
counter top without steel plate 


Combustible 
Gas Reading 
%LEL 


Caulk 
Cracking 


Repairs 
Completed Comments 







Station 
Number 


30 


31 


32 


33 


34 


35 


36 


37 


38 


FREEWAY TRANSFER STATION SCALEHOUSE (Continued) 
MONITORING POINTS INSPECTION LOG 


Station Description 


Flush mount electrical outlet above 
counter to 


Flush mount electrical outlet above 
counter to 


Baseboard heater below counter top 


Electrical Junction box below 
counter to 


Wire assembly through wall with 
steel plate below counter top 


Electrical outlet below counter top 


Flush mount electrical outlet above 
counter to 


Electrical outlet on wall 


Crack between window and block 
wall 


Combustible 
Gas Reading 
%LEL 


Caulk 
Cracking 


Repairs 
Completed 
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Comments 







ITEM 


MPCA approval of plan 


Inspect/monitor 38 locations 


0 


X 


X 


CONTINUED LANDFILL GAS MITIGATION SCHEDULE 


(WEEKS) 


4 8 12 16 


X X X X 


20 


X 


Backup monitor X--------------------------------------------> 


( 1) 


Install auditory alarms X-----------------------------------> 


( 1 ) 
Install continuous recorder X--------------------------> 


X---------------------------------------> Power failure procedures 


Revise transfer station 
office entry procedures 


X--------------------------------------------> 


Methane monitoring report 


Preliminary design scalehouse 


MPCA comments on design 


Procure contractor 


Conduct assessment of T.S. 
office soils 


Propose compliance boundaries 


Scalehouse office 


(1) Depends on equipment delivery time. 
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X 


X 


X 


X 


X X X X 


X 


X 


X 


, 
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Minnesota Polluti~,~J.GR~ifd'l:,~g~9y;;/ 
Celebrating our 25th anniversary and thepot:h;,~hPY,e~~-~-rx_of t:he Clean,Wqt~!ct l 


, , . . Ld· Py,)¥ ••,.:, lj'•1ti.;f;(i'".-:!••c-.,:·,"·,,.,',,,,, ·~,,,_,'._·: ... ..,..,,~/ 


',,,.,,.-<,,._...,...., -..... ..... ,J 
..... ~,."':t: ' ...,.,,. ,..~--...... '~ ....... , /i/ i:Y::_·,,f . It 


September.28, 1992. 


Mr. Michael B. McGowan 
Freeway Transfer, Inc. 
1001 Black Dog Road 
Burnsville, Minnesota 


Ms. Janet D. Leick 


5533 7· 


Hennepin County Department of 
Environmental Management 
417 North Fifth Street 
Minneapolis, Minnesota 55401 


Dear Permittees: 


_' :,s,.,,"'°""'"'••c, .. ~,-' • . l 
'•'•. '°'•> I·. ,, 


Mr. Richard B. McC;'c?0ani/ .. ,,,, ... ,,, l 
R.B. McGowan Inc. 
1001 Black Dog Road · 
Burnsville, Minnesota ~~337 .·· 


Mr .. Ronald Moening. 
Hennepin Transfer,:Inc. 
12498 Wyoming Avenue South 
Savage, Minnesota 55378 


' ' 


RE: Uncontrolled Migration of Explosive Landfill Gas .·and· i::he -' . 
Accumulation of Gas in Concentrations Violating Gas Control 
Performance Standards at Fre FT SW-354',' 
Located on the Site of the Freeway Sanitary Landfill, SW-57 · 


I am responding to corresponden·ce dated September 25, 1992, from 
John Lichter, Bruce A. Liesch Associates, Inc.~ on behalf of permittee 
Michael McGowan, Freeway Transfer, Inc. 


My letter of August 28, 1992, requires that a Problem Definition Work 
Plan and Checklist, related to the above referenced explosive 1·andf ill 
gas problem, be submitted to the Minnesota Pollution Control·: Agency .. 
(MPCA) by September 28, 1992. 


Mr. Lichter, in his correspondence of September 25, 1992,· requests a 
time extension of 21 days until October 19, 1992., for submitting the 
Problem Definition Work Plan and Checklist, citing thi need'to 1 • 


coordinate a response with Hennepin County. staff, leg~l coun~ei and,,. 
R.B. McGowan Inc. ·· 


Mr. Lichter also references a letter to me dated· September 15; 1992, 
_from Lee E. Sheehy, of Popham, Haik, Schnobrich and Kaufman; Ltd., 
attorney for Freeway Transfer, Inc., and R.B. McGowan, Inc. · · 


• Mr. Lichter states that Mr. Sheehy' s letter indicates that: a: respo,nse : · 
would be prepared· to my letter of .i'\ugust 28; 1992, within' 30 days ,of.:·· 
.the "settlement meeting" at the Dakota County·courthouse on 
September 23, 1992. 


MPCA attorney, Dwight· Wagenius, Office of the Attorney Gen'e~al ,' 
responded to Mr. Sheehy, on September 24, 1992, informing .him. that the 
MPCA expected to receive the Problem Definition Work Plan ·.and 
Checklist on September 28, 1992. Mr. Wagenius informed Mr .. Sheehy 
that. the issues raised in my August 28, 1992, · letter are s_eparate ·from 
the is~ues in the lawsuit pending in Dakota Courity Distriqt:C6~rt and: 
are not subj€ct to negotiations related to that suit. · 1 · 


Cr"\Q I a' !to DI· Ct Pond bAf\J cc1r;c: 'JOOD· /C:10\ ')01"' c~nn. n ......... :,.. ........ , r\f'J: ............. n .. 1 •• u_. n--~----1 r'I._._ __ !._ 1 -'--







• 
Mr. Micha:el B ... McGowan 
Ms. Janet: D Leick 
'Mi.\Richird B. McGowan. 
'Mr.'Ronald ~oening 
Page Two· 


' ,. ' 
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• 


i. ! i' 


.. MPCA staff ~as con'sistently treated implementation of explosive gas 
·corrective action per the Freeway Landfill Site Contingency Action 
Plan as separate from the :ongoing negotiations regarding settlement of 
the Freewa~ Landfill $uperfund cost recovery lawsuit with different 


:timelines, ·and not subject to simultaneous negotiation. 
' '! 


MPCA staff has consistently maintained that the accumulation of gas in 
: .concentrations violating gas control performance standards at Freeway 
.·Transfer Station needs to be taken care of expeditiously. 


. . : . 
I 


·(am extending the date for submitti:il of the Problem Definition Work 
Plan'and C~ecklist to October 5, 19~2 . 


• i r 
·i i 


If you have· any further questions please contact Jim Gaughan at 
612/296-774.0. 


-~· Sincere~ly, 
··> . ;/.. ·. . 


~-/·" 


Art Dunn;,· 
Manager, Solid Waste Section 


. Ground Wqter,and_ Solid Waste Divis:i,on 
. ', ... ' . 


<AD: jk 
.. 


., . ',1' .. ·, 


cc: bwight:Wagenius, State of Minriesota, Office of the 
. Attorney General 


. ' 
.,: 


.,:.: 


. Tim Goodman, Hennepin County 
'John°Springsted, Dak6ta County 
Greg·Konat, City of Burns~ille 


· Lee· E. Sheehy,· Popham Haik Schnobrich and Kaufman, LTD. 
· John C~ Lichter, Bruce A. Lie§ch and Associates 


Nancy·A. Schwappach, Hennepi~ County, 
, Mark McGowan, McGowan Development Corporation 


. -... 
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MPCA. Ground Water 
& Solie! Waste Div. 
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1.0 INTRODUCTION 


Freeway Landfill (the Landfill), located in Burnsville, Minnesota 


( see Figure 1), has been in operation since June, 1969 and has 


operated under a permit issued by the Minnesota Pollution Control 


Agency (HPCA) since October 14, 1971. 


In 1986, the MPCA issued a Request for Response Action (RFRA) which 


required the evaluation of environmental impacts, if any, caused 


by the Landfill. 


R.B. McGowan Company, Inc. (the Landfill owners), initially 


retained Conestoga-Rovers & Associates (CRA) to complete the 


Remedial Investigation (RI) of the Landfill. The RFRA documents 


which have been submitted to the MPCA by CRA are as follows, 


o Site Security and Safety Plan (7/30/86) 


o Evaluation Report (Revised 11/10/86) 


o List of Possible Alternative Response Actions (Revised 


11/10/86) 


o RI Work Plan (Revised 11/10/86) 


o Quality Assurance Project Plan (Revised 11/10/86) 


o Remedial Investigation [Report) (2/16/88) 


The Remedial Investigation Report presented and discussed the 


findings of the work completed in accQrdance with the RI Work Plan 


which was approved by the MPCA on December 29, 1986. 


Following their review of the Remedial Investigation Report, the 


MPCA indicated in a letter dated April 21, 1988 that additional 


work would be required to address certain unresolved issues 


identified by the HPCA, regarding the physical characteristics of 


the Landfill site. 
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Discussions between the MPCA and R.B. McGowan Company, Inc. (RBMCI) 


continued through the summer of 1989 regarding the unresolved 


issues identified by the MPCA. Ultimately, the MPCA requested that 


additional work, including the installation of four new monitoring 


wells, be completed. RBMCI subsequently retained Bruce A. Liesch 


Associates, Inc. (Liesch) to complete the work required for the 


RI/FS. 


The elements required for completing the RI/FS were presented in 


the Liesch letter dated· July 21, 1989 and the MPCA letter of 


response dated August 11, 1989. 


Since the remaining RI activities are supplemental to work 


previously completed for RBMCI by CRA, reference will be made 


wherever possible to information previously submitted to the MPCA. 


The RI documents which have been submitted to the MPCA are listed 


above. 


This Supplemental Work Plan pertains to the work which is required 


for completion of the RI. Companion documents to this Supplemental 


Work Plan include the Supplemental Quality Assurance Project Plan 


(Liesch, October, 1989) and the Revised Site Safety Plan (Liesch, 


October, 1989). 


2.0 PHYSICAL CHARACTERISTICS OF LANDFILL 


A complete characterization of the physical characteristics of the 


Landfill based on existing data has been presented in the Remedial 


Investigation Report (CRA, February, 1988). The location of the 


site in Burnsville, Minnesota is shown on Figure 1. A site map 


illustrating well locations and other pertinent site information 


is presented as Figure 2. 
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The general hydrogeologic characteristics apparent at the Landfill, 


as described in the Remedial Investigation Report (CRA, February, 


1988) are noted below, 


o The uppermost soil unit consists of 15 feet of sandy loam and 


fine loamy sand, thinning to the south. 


o Variable thicknesses of silty cohesive loams, clay loams, and 


peat underlie the uppermost soil unit. These low-permeability 


deposits also thin to the south and lie directly atop the 


bedrock. Depth to bedrock ranges from 20 to 51 f~et below the 


northern portion of the site to 3 to 19 feet below the 


southern property line. 


o The Prairie du Chien Group dolomites represent the uppermost 


bedrock unit. Thickness ranges from 75 to 120 feet. Visual 


inspection of the dolomite exposed in the nearby Kraemer 


quarry and McGowan quarry indicates that it is weathered and 


extensively fractured. 


o The Jordan sandstone underlies the Prairie du Chien dolomites. 


o The water table lies within the Prairie du Chien bedrock. 


Currently, groundwater flow beneath the Landfill is to the 


southwest with discharge to the adjacent Kraemer bedrock 


quarry. 


o Undisturbed groundwater flow beneath the Landfill was from 


south to north towards the Minnesota River. Currently, 


however, groundwater flow patterns have been modified by 


pumping activities at the Kraemer quarry. 
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3.0 SITE HISTORY AND BACKGROUND 


Information regarding the history and background of the Landfill, 


including the types of wastes disposed at the site, is included in 


the Evaluation Report (Revised November 10, 1986) prepared by CRA 


and approved by the HPCA December 29, 1986. A brief summary of the 


events which have taken place during the RI/FS has been presented 


in the Introduction (Section 1.0). 


4.0 PROJECT OBJECTIVES 


The objective of completing the work proposed is to provide the 


information identified as being necessary for completing the RI. 


Ultimately, the purpose of the RI is to define the hydrogeologic 


conditions and the extent and. magnitude of environmental impacts 


emanating from the Landfill. This information will be used for the 


selection and implementation of response actions (if any) 


identified by a Feasibility Study. 


The project objectives required for completing the RI/FS, as 


presented in the Liesch letter dated July 21, 1989 and the HPCA 


letter of response dated August 11, 1989, are described below, 


o Construct two additional well nests at locations show·n on 


Figure 1 (attached). Each well nest will consist of two 


wells. The lower well will be cased through the Prairie du 


Chien and open to the upper Jordan aquifer. The upper well 


will be cased through the unsaturated Prairie du Chien open 


to the saturated portion. If collapsing sand beds are 


encountered, wells will be screened. Slug testing, 


geophysical well logging, development and stabilization will 


also be conducted. 
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o Surface water monitoring stations, these four new wells, the 


U.S. Salt well and existing wells WT-6, WT-9, WT-10, WT-11B, 


WT-12B will be sampled twice and analyses run for field 


parameters, VOC's and metals. The second round of analyses 


may be limited to VOC's and field parameters (Note: U.S. Salt 


must provide access to their well). 


o The Kraemer Quarry seep will be sampled with the first 


sampling event and analyzed for VOC's and metals to assess 


whether or not it is a pathway for ground or surface water 


contamination. 


5.0 MONITORING WELL CONSTRUCTION 


The 4 new wells proposed will be constructed as two well nests. 


At each nest, the lower well will be cased through the Prairie du 


Chien and open to the upper Jordan aquifer. The upper well at each 


nest will be cased through the unsaturated portion of the Prairie 


du Chien and open to the upper saturated portion. Well 


construction will meet all requirements of the Minnesota Department 


of Health (HDH) Water Well Construction Code. 


Installation of the four additional wells is a HPCA requirement for 


completing the RI. 


Wells installed during the initial phase of the RI are discussed 


in the Remedial Investigation Report (CRA, February, 1988). 


Details regarding proposed well installation will be submitted to 


the HDH for review and approval according to the requirements of 


the Water Well Construction Code part 4725.1860 subpart 4.B. 
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To eliminate any potential cross-contamination between drilling 


locations, the drilling equipment will be steam cleaned or high 


pressure washed between work at successive drilling locations. 


Well casing and screens will also be similarly cleaned prior to 


installation. Any equipment used for well development will also 


be cleaned prior to use in any well. 


Air rotary is the proposed drilling method for installation of the 


new monitoring wells. During drilling, drill cuttings will be 


collected continuously for geologic logging purposes. 


5.1 Jordan Wells (Figure 3) 


Jordan wells will be constructed as open hole bedrock wells. 


Initially, an 8-inch steel casing will be grouted in place through 


the overburden into the top of the Prairie du Chien bedrock. A 7 


7/8-inch hole will then be advanced below the surface casing with 


air rotary drilling techniques until the upper portion of the 


Jordan Sandstone is encountered. Drilling will continue 


approximately 5 feet into the Jordan Sandstone. The Prairie du 


Chien - Jordan contact is reported to be at approximate elevation 


of 540 to 560 feet NGVD. 


A 4~inch low carbon steel casing will then be grouted in place and 


the grout allowed to set 48 hours (12 hours if hi-early cement is 


used). The grouting will be accomplished by using a tremie line. 


A 4-inch open hole will then be advanced approximately 15 feet into 


the Jordan Sandstone. If caving is apparent in the open bedrock 


hole, a stainless steel screen with neoprene packers will be 


telescoped into the well. 


By completing the wells in this manner, the potential mixing of 


waters from the shallower bedrock with that of the upper Jordan 


Sandstone will be greatly reduced since the entire Prairie du Chien 


6 


J_;eoo1t1 







I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


•• 
I 
I 
I 
I 
I 


will be sealed off prior to completing the open hole portion of the 


well. It also should be noted that the upward vertical gradient, 


which has been identified by other nearby Jordan wells, is expected 


to reduce any potential impacts that shallow groundwater may have 


on that from the upper Jordan Sandstone. 


Completed Jordan wells will consist of an 8-inch I.D. low carbon 


steel surface casing, a 4-inch I.D. low carbon steel casing, and 


if needed, 4-inch stainless steel screen. A protective casing with 


locking cap and 3 barrier posts will also be installed. Well 


centralizers will be used if deemed necessary. 


5.2 Prairie du Chien Wells (Figure 3) 


Prairie du Chien wells are also anticipated to be completed as open 


hole wells, and will be installed in the same general manner as 


previously described for Jordan Wells. However, the well depth 


will be targeted for the water table which is in the Prairie du 


Chien bedrock. 


A 7 7/8-inch hole will be advanced below the 8-inch surface casing 


to a depth approximately 10 feet above the static groundwater level 


(as determined during construction of the deeper Jordan well at 


each nest). A 4-inch low carbon steel casing will then be grouted 


in place. A 4-inch open hole will then be advanced to a point 


approximately 10 feet below the water table. If collapsing bedrock 


is apparent, well screens will be telescoped into the well with 


neoprene packers. 


Completing the Prairie du Chien wells in this manner will allow 


for water table fluctuations, as may be influenced by de-watering 


at the Kraemer Quarry. If necessary, wells constructed in this 


manner could also be deepened. 
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5.3 Well Development 


Each well will be developed until representative formation water 


free of the effects of well construction is obtained. Each well 


shall be pumped for approximately 4 hours by the geotechnical 


subcontractor using procedures approved by Liesch. All equipment 


used for development shall be steam cleaned prior to use. 


Representative formation water shall be assumed to have been 


obtained when pH, temperature and conductivity readings are stable. 


6.0 BOREHOLE GEOPHYSICAL METHODS 


Electrical resistivity and spontaneous potential logging as well 


as natural gamma ray logging will be conducted in new monitoring 


wells. At nested monitoring well locations, only the deepest well 


of the nest will be logged. The borehole geophysical results will 


provide independent confirmation of lithologic variability and will 


be used to assist in lithologic correlation. 


7.0 FIELD HYDRAULIC CONDUCTIVITY TESTING 


Field plug tests will be conducted to estimate localized hydraulic 


conductivity for the proposed Prairie du Chien Wells and Jordan 


Wells. The tests will be completed following development of new 


wells and after the initial ground water sampling event. The plug 


tests will be the falling head and recovery tests, performed as 


follows: 


1. The pretest static water level in the well will be measured. 


2. A pressure transducer will be inserted below the static water 


level, sufficiently deep to avoid contact with the plug upon 


insertion. 
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3. A plug (calibrated cylinder of known volume) will be inserted 


into the well below the static water level to begin the 


falling head test. 


4. Water level readings will be taken with the pressure 


transducer at intervals based on the well response time. 


s. Once water levels are stabilized, the plug will be removed to 


begin the recovery test. Measurements from the pressure 


transducer will be recorded in similar time increments. 


6. Results will be plotted in the field to determine if the data 


are sufficient and reliable to enable computation of hydraulic 


conductivity. If the data is insufficient or deemed 


unreliable, the tests will be rerun using more appropriate 


time intervals. 


8.0 WATER LEVEL HORITORIRG 


Following completion of the new moni taring wells, water level 


measurements will be made in all wells on no less than two 


occasions. This water level monitoring will be in addition to that 


performed in association with water quality sampling. Water levels 


will be measured with an electric tape or by the wetted tape method 


to the nearest 0.01 foot. The measuring device will be wiped clean 


and rinsed with deionized water prior to each measurement. Water 


level measuring events will be no less than 1 week apart. 


9.0 WATER QUALITY SAHPLIRG 


Two sets of water quality samples will be collected from the 


following monitoring points: 


9 







I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


Surface·water 


SW-6 


SW-3 (if water is present) 


WT-6 


WT-9 


WT-11B 


WT-12B 


4 new wells (to be 


installed) 


U.S. Salt Well (access 


must be grouted by U.S. 


Salt) 


This sampling plan was presented in the letter from Liesch to the 


HPCA dated July 21, 1989 and acknowledged by the HPCA letter dated 


August 11, 1989. These letters also indicate that the two RI 


sampling events will be combined with permit compliance monitoring. 


Analysis of the samples collected will include volatile organic 


compounds, metals and field parameters. Complete parameter lists 


and specific details regarding sample collection procedures are 


presented in the Quality Assurance Project Plan (Liesch, October, 


1989). 


The analytical parameters proposed reflect the results of the 


initial two ( 2) sampling events completed during the RI by CRA. 


Based on the results of Round 1 sampling, a reduced list of target 


compounds was mutually selected by CRA and the HPCA for the Round 


2 sampling event. This parameter list included VOC's and metals. 


The analytical results generated during the first 2 sampling rounds 


by CRA, are presented and discussed in the Remedial Investigation 


Report (CRA, February, 1989). 
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10.0 AIR MONITORING PROGRAM 


Air quality monitoring has been identified as a necessary part of 


evaluating the risks associated with the air as a potential 


contaminant pathway at landfills. The HPCA has indicated that the 


monitoring requirements must be developed on a site specific basis 


by the HPCA Air Quality Division. For the investigation at Freeway 


Sanitary Landfill, air quality monitoring (in terms of evaluating 


the air as a potential contaminant pathway) has been deferred to 


be completed during the Feasibility Study (FS). This will allow 


the HPCA Air Quality Division time to develop specific air 


monitoring criteria. 


Air quality monitoring during installation of the proposed 


monitoring wells will be completed primarily as a site safety 


procedure. However, this information, which will be obtained with 


a photoionization detector and combustible gas monitoring will 


provide an indication of the presence of organic vapors. 


11.0 SCHEDULE 


A project schedule was proposed in a letter by Liesch to the HPCA 


dated August 22, 1989. The schedule for the field activities 


proposed in this Supplemental Work Plan is presented as Table 2. 


The proposed schedule was reviewed and modified by the HPCA in a 


letter dated September 20, 1989. The modified HPCA schedule was 


accepted by RBHCI and is presented below, 


TASK 


Submit Revised Quality Assurance 
Plan (QAPP), Revised Site Safety 
Plan, and Revised Remedial Invest
igation (RI) Nork Plan 


11 


DEADLINE 


Within 21 days of issuance 
of revised Request for 
Response Action 


91S0009 







I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


Implement Remedial Investigation 
and Site Safety Plan 


Submit Revised RI Report 


R43:FREE1024 


12 


Within 21 days of written 
notification of written 
approval of QAPP and RI 
Work Plan and written 
comments on Site Safety 
Plan 


Within 175 days of 
approval of QAPP and RI 
Work Plan 
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Proposed 
Designation 111 · Targeted Interval 


IT·ll Prairie dn Chien 
(Water Table} 


J-13 Jordan Sandstone 
(Opper Portion} 


vr-11 Prairie do Chien 
(later Table} 


1-14 Jordan Sandstone 
(Opper Portion} 


111 VT prefir denotes a later Table Veil 
J prefir denotes a Jordan Veil 


Ul1!RBUABl 


HBLI I 


PIOPOSID IOIITORIIG IILLS 


Anticipated 
Depth ( ftl Construction Rotes 


55 4-incb open bole Bested vitb 1·13 sooth of 
(20 ft} Landfill 


180 4-lncb open bole leated vitb V-13 south of 
(15 ftl Landfill 


85 4-incb opeo bole Rested vitb J-14 near south-
(20 ft} vest corner of Landfill 


180 4-lncb open bole lested vitb VT-14 near south-
(15 ft} vest corner of Landfill 
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Task 
Description 


lotice To 
Proceed 


UBLI 2 
lRIIIAY LUD1ILL Rl/15 


l!ILD ACTIYITI SCHIDDLI (11115) 


0 5 10 15 20 


Coastruct Rev Moaitoriag Velis I-------1 


Stabilize, Sa1pl, Velis 


Aaalyze Sa1pl,s 


Veil Loggiag/Slug !estiag 


Aaalyze Data/Revise RI Report 


L2l:!RE!1BL2 


I--1 I--1 


1-----1 I--------I 


I----l 


I---------I 


25 30 
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524793 


UNCONSOLIDATED 


DEPOSITS 


PRAIRIE DU CHIEN 
(LIMESTONE/DOLOMITE) 


JORDAN 


( SANDSTONE) 
in -


JORDAN WELL 


8-INCH CASING 


NEAT CEMENT 
GROUT 


PRAIRIE DU CHIEN WELL 


~4---- 4-INCH LOW ----+~ 
CARBON STEEL 
CASING 


WATER TABLE r Y 


i_..___.. 
4-INCH OPEN HOLE 


~ 4-INCH OPEN HOLE 


! , 


FREEWAY LANDFILL 


PROPOSED MONITORING WELL CONSTRUCTION 
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FREEWAY TRANSFER, I~C. 
1001 Black Dog Road 


Burnsville, Minnesota 55337 
FEB 1, f:J 92 


MPCA, Ground Water 
& Solid Waste Div. 


February 23, 1992 


Dear Art: 


I am responding to your letter of ~anuary 30, 1992, and 
the letter our attorney received from Beverly Conerton. 
You should have already received a letter from John Lichter 
in regard to the gas remediation work plan. This response 
starts with a request that we meet to try and resolve the 
litigation and our differences. If new conditions and 
requirements reflective of proposed regulations are to 
be applied, our family's efforts to resolve the outstanding 
issues and close the landfill without seeking to collect 
from responsible generators anq municipalities may not be 
correct. 


A face-to-face meeting is better than continued exchanges'of 
letters and memos. In response to the correspondence from 
James Warner, of the Agency and its attorney, 
Beverly Conerton, we offer the following. The MPCA was sent 
a revised monitoring schedule six months ago; we have not 
heard from the Staff. Absent a response, we instructed our 
engineer and laboratory to do the Spring monitoring as 
proposed by the Agency Staff. 


As to the Agency's comment that the contingency action plans
which have been submitted and approved by the Agency,. 
must now be "more detailed", we agree with 
your comment that the feasibility study would be 
somewhat unconventional. We proposed two years ago that ohe 
was not necessary. Now, after your insistence that we 
submit a draft outline of the feasibility study for your 
review (which we did on November 14, 1991.), the Staff 
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wants us to expand our previously approved contingency 
action plans. 


We will continue to monitor and maintain areas of 
the landfill which settle. The important issue is 
what effects the seeps are having on human health and the 
environment. According to the monitoring of the Kraemer 
Quarry discharge, there are none. 


The long-term maintenance of the facility will be assured 
only if Freeway Transfer fulfills its transfer station 
contractural obligation with Hennepin County. If for 
any reason this commitment is breached, we will not 
be able to continue. 


The discussion relating to the clay cap has continued 
since we submitted the closure documents to the Agency 
over a year ago. In an attempt to resolve this issue, 
we went to the additional expense of preparing 
a Hydrologic Evaluation of Landfill Performance (HELP) 
Model. A final cover system for a sanitary landfill 
subject to MPCA Rules Part 7035.2815, Subpart 6, 
Item D.2., requires the efficiency of the cover to be 
at least 90%. The in-place cover for the "Active 
Portion" of Freeway Landfill surpassed the MPCA 
requirements using the HELP Model. 


As has been discussed on many occasions with Staff, 
the economics of the amphitheater are such that it's 
development will be delayed. We continue to hope 
that conditions will improve to allow for the building of 
an amphitheater. If an amphitheater is built, the 
developer will meet MPCA permit conditions that apply. 


W~ will install the eight gas monitoring probes as presented 
to and approved by the Agency, once the Closure Plan 
in which they were presented is approved by the Agency 
without new conditions based on new proposed regulations. 


The slopes of the inactive portion of the Landfill appear to 
be acceptable and if they are not up to approved grades, 
we will address this comment. 


The issue of past MPCA expenses has been much discussed 
and unfortunately not been resolved. We have offered 
a substantial settlement amount prior to learning of the 
new Staff requests for expenditures, but obviously, 
money spent to meet changing MPCA·Staff require~ents 
will reduce funds to settle the litigation. 


r 


Reimqursemrnt shou+Q be piscussed in the context of 
settlement of all ifsues. If landfill closure expenses 
are prohibitive, it m~Y ~e necessary to request the Agency 
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to join the generators and municipalities who deposited 
waste in Freeway Landfill. 


We have tried to resolve all ongoing issues relating to 
Freeway Landfill and Freeway Transfer without involving 
private generators and government entities which contributed 
to the existing issues and conditions. We want to secure 
closure and end the litigation. We will not, however, 
incur expenses which are unnecessary or take actions which 
jeopardize our legal rights or defenses if we are unable to 
reach agreement. We have never, nor will we now, waive our 
rights. 


I would appreciate the opportunity to discuss these and 
other concerns. Hopeful+Y, we can reach agreement. 


cc: Ray Haik, Popham, Haik 
John Lichter, B.A. Liesch 
Beverly Conerton, Attorney General's Office 
Don Abrams, MPCA 
Doug Day, MPCA 
Jim Warner, MPCA 
Jim GqBgpa~, MP,t~ 
~ay E+~~~son, Pf~Ot~ County 
Jon Sp+ipgst~q~· p,~~qta County 
T.if Go~~~~n, ijeBn~Pt~ ~aunty 
~r,nt ~indgrtn, ffpnn~~in County 
R~n M~fr,pipg, tt+1i. 
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• • CONESTOGA-ROVERS & ASSOCIATES, INC. 
382 West County Road D • 


Consulting Engineers St. Paul, Minnesota, U.S.A. 55112 
(612) 639-0913 


August 11, 1986 


Mr. Thomas Sinn 
Minnesota Pollution Control Agency 
1935 West County Road B2 
Roseville, MN 55113 


Dear Mr. Sinn: 


RE: Evaluation Report, RI Work Plan, Quality-
Assurance Project Plan - Freeway Landfill 


Please find enclosed 3 copies of: 


- Evaluation Report, Freeway Landfill, 
Burnsville, Minnesota 


- RI Work Plan, Freeway Landfill, 
Burnsville, Minnesota 


- Quality Assurance Project Plan, Freeway 
Landfill, Burnsville, Minnesota 


Reference No. 1922 


Ml'(.;, Souo · ,., ' °' dAZ 
. .u_ASJE DIVISION · 


Once you have had an opportunity to read these reports, please 
contact us so that we may set up a technical meeting to answer any 
questions you may have. 


If you have any immediate questions, please do not hesitate to 
contact us. 


Best Regards, 


CONESTOGA-ROVERS & ASSOCIATES 


Ronald Frehner, P. Eng. 


cc: Mike McGowan, RB McGowan Co. w/ encl. 
Tim Thorton, Hart, Bruner, O'Brien & Thornton, w/ encl. 


RF/jm 
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CDM 
environmental engineers, scientists, 
planners, & management consultants 


CAMP DRESSER & McKEE INC. 


Nonh Central Life Tower, Suite 2230 
445 Minnesota Street 
St. Paul, Minnesota 55101 
612 293-1313, Fax: 612 293-0547 


This file has'been checked for not public 
By ____ _ 


October 14, 1992 


Mr. Don Abrams, Project Manager 
Solid Waste Section 
Minnesota Pollution Control Agency 
520 Lafayette Road 
st. Paul, MN 55155 


Re: Freeway Landfill Final Work Plan 
---.... 


Dear Mr. Abrams: 


On (Name) 
(Date) 


Attached is the final Work Plan for risk assessment of the Freeway 
Landfill site. We have incorporated MPCA's comments, as presented 
at our September 3 meeting, an_d have revised the project budget as 
necessary. 


Given the changes and discussions on this scope of work over the 
past months, I would like to reiterate CDM's view of what we expect 
to produce for MPCA. We feel the following lists reflect these 
discussions and commitment to the Contract Management Protocol. 


• There will be a total of six deliverables: 


1. Data summary and chemical selection report 
2. Protocol document 
3. Exposure point concentrations 
4. Draft Risk Assessment report 
5. Response to MPCA comment memorandum 
6. Final Risk Assessment rep.art 


I 
• The following items will not be included: 


1. Data validation 
2. Quantitative uncertainty analysis 
3. Quantitative synergistic analysis 
4. Chemical concentration isopleths 
5. Ecological benchmark values_ developed from the literature 
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CAMP DRESSER & McKEE INC. 


If any of the above is not in accordance with MPCA's understanding, 
please let me know immediately and we can discuss the issue. COM 
is ready to proceed on this project and understands the constraint 
of completing all work by April 1993. We look forward to working 
with MPCA staff and will await notification of an executed Work 
Order. Thank you. 


Very truly yours, 


~f.~ ...__ 
CAMr.) ~RESSER &__fcp;;E IN~ 


Clarence F. Bieze J:-7:) 
Project Manager 


CFB:bjt 
Encl. 
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1.0 INTRODUCTION 


TECHNICAL ASSISTANCE WORK PLAN 


FOR 


FREEWAY LANDFILL SITE 


BURNSVILLE, MINNESOTA 


This Assorted Technical Assistance (ATA) Work Plan has been 


prepared in response to MPCA's Work Assignment letter of April 23, 


1992, and in accordance with subpart 14.0 of Attachment A of the 


amended Multi-Site II contract. This Work Assignment authorizes 


Camp Dresser & McKee (CDM) to prepare the ATA Work Plan for design 


of both Human Health and Ecological Risk Assessments of the Freeway 


Landfill site in Burnsville, Minnesota. Proposed activities are 


consistent with direction set forth by MPCA staff during the site 


reconnaissance of April 27, 1992, the conference call of June 3, 


1992, MPCA' s review of CDM' s proposed outline (dated June 24, 


1992), and subsequent communications. 


This work plan has been prepared in consideration of the Risk 


Assessment Contract Management Technical Support Document (RACM 


TSD) and, as such, identifies those elements of the RACM TSD that 


are within the scope of this focused assessment as well as those 


elements that are not within the scope of this assessment or that 


will be addressed in less detail. Several deliverables will be 


submitted in the course of this project. Comments on intermediate 


or final deliverables prepared by review agencies will be compiled, 


reviewed, and screened by MPCA and MPCA staff will resolve 


dissenting comments from review agencies before comments are 


relayed to CDM. All mathematical and editorial comments reflecting 


errors will be automatically incorporated. Comments which reflect 


significant changes in methodology or overall approach and level of 


detail will be evaluated in consideration of budget constraints and 


original scope. The overall procedural standard for this risk 
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assessment will be considered regulatory science, i.e. semi


quantitative. 


CDM will subject each intermediate and final deliverable to a 


stringent internal review to insure submitted products are 


technically correct and that there are no mathematical errors. 


For clarity purposes this ATA Work Plan is formatted around the two 


major tasks identified in the Work Assignment. Specific task 


descriptions are presented in Sections 2 and 3. Project staffing 


is discussed in Section 4. The proposed project schedule is 


outlined in Section 5. The proposed project budget and CDM' s 


rationale and assumptions associated with the budget estimate are 


presented in Section 6. 
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2.0 FOCUSED HUMAN HEALTH RISK ASSESSMENT 


The objective of this focused human health risk assessment is to 


evaluate the potential on-site and off-site air impacts to human 


health under current conditions. The risk assessment will also 


include a brief qualitative analysis of direct contact with soil 


and leachate by human receptors under current conditions. Potential 


land use changes and the need for subsequent re-evaluation of risks 


under future conditions (i.e. , development of an amphitheater, 


hiking trails and parking lot on the landfill and adjacent quarry) 


will also be discussed but not evaluated quantitatively. 


The human health risk assessment will include decision criteria 


tables and an inclusion/exclusion analyses whereby viable exposure 


pathways 


landfill 


will be systematically 


gas constituents will be 


selected and evaluated. All 


included as chemicals of concern 


(COCs) for the air pathway. Contaminants detected in soil and 


leachate will be evaluated based on toxicity and frequency of 


detection. Exposure assumptions, including intake rates, exposure 


frequencies and durations, and body weights will be presented in 


variable selection tables. Toxicity assessments will be prepared 


and presented in tabular form. 


The overall approach that will be used in this assessment will be 


consistent with that presented in Risk Assessment Guidance for 


Superfund: Volume I -- Human Health Evaluation Manual (Part Al 


(EPA/540/1-89/002) (USEPA 1989) except that future exposure 


pathways will not be evaluated. The human health risk assessment 


will involve the following general tasks: 


• Task 1: Data Evaluation 


• Task 2: Toxicity Assessment 


• Task 3 : Exposure Assessment 


• Task 4: Risk Characterization 
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• Task 5: Evaluation of Uncertainties 


Each of these tasks are described in greater detail in the 


subsections below. 


A sixth task, which is not included as part of this initial 


workplan, is the development of remediation criteria based upon the 


estimated human health risk. If, following completion of the above 


tasks, it is determined that health risk-based remediation criteria 


are necessary, CDM will provide MPCA with an appropriate, 


site-specific method for developing the criteria. Subsequent to 


MPCA's concurrence with the proposed method, CDM will develop the 


criteria. 


2.1 Data Evaluation 


The human health risk assessment will be based on (1) leachate, 


surface water, and groundwater data collected at the facility and 


(2) air emissions data from three Minnesota Landfills (Henderson, 


1992) and USEPA (USEPA, 1991). Landfill gas data from two 


Minnesota landfills will be extrapolated using USEPA's "Landfill 


Air Emissions Estimation Model - EPA-600/8-90-085a to represent 


emissions at the Freeway landfill based on waste volumes. 


Monitoring data from the scale-house at the BFI weigh station will 


be evaluated to determine whether it can be used to estimate risks 


associated with acute exposures. If these data do not appear 


sufficient for this analysis, a subsurface transport model will be 


used to evaluate migration of landfill gas into the scale house and 


associated risks to workers in this area. 


Available information that is expected to be reviewed as part of 


this task includes site-specific reports and associated field data 


(e.g., the February 1988 Remedial Investigation (RI) and the March 


1991 Supplemental RI). CDM recently evaluated air emissions and 
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associated risks at the Pine Bend Landfill, in Inver 


Dakota County, Minnesota. The data evaluation 


Grove Heights, 


and exposure 


assessment methodology used in this risk assessment will be used as 


a template with which to evaluate air emissions risks at the 


Freeway Landfill. 


MPCA will perform the data validation and data useability 


evaluation on air emissions data, soil and leachate data s.uch that 


data provided to CDM will be considered useable for risk assessment 


purposes. Site soil and leachate data will be compared with 


upgradient, off-site, or published background data where available. 


All landfill gas constituents will be included as chemicals of 


concern (COCs). Media concentrations will be compared to 


applicable, relevant, or appropriate requirements (ARARs). One 


deliverable will be submitted which contains both a data summary 


and selection of chemicals of concern. 


2.2 Toxicity Assessment 


A limited toxicity assessment will be performed whereby 


quantitative and qualitative information on cocs will be collected 


and reported and relevant chemical and route-specific toxicity 


indices for carcinogens and non-carcinogens ( slope factors and 


reference doses) will be presented. Brief descriptions of the 


occupational, epidemiological and animal studies on which these 


toxicity studies were based will also be provided. Cancer slope 


factors (SFs) and reference doses (RfDs) developed by the USEPA and 


reported either on the Integrated Risk Information System (IRIS) 


data base on in the Health Effects Assessment Summary Tables 


(HEAST) will be used to quantify the carcinogenic and non


carcinogenic associated with complete exposure pathways. Brief 


toxicity profiles will be prepared in tabular format for each of 


the cocs. 
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2.3 Exposure Assessment 


The exposure assessment will have both quantitative and qualitative 


components. The air impact analysis will be quantitative whereby 


off-site exposure point concentrations of landfill gases will be 


estimated using data from MPCA on three Minnesota landfills, the 


USEPA' s Landfill Air Emissions Estimation Model and dispersion 


modeling. 


Dispersion modeling will be conducted using the EPA-approved 


Industrial Source Complex, Long-Term (ISCLT), Version Date 90008, 


dispersion model (USEPA, 1979). The long-term model uses a point 


frequency distribution of 


atmospheric stability data 


wind speed, wind direction, and 


representative of the site vicinity. 


The predicted concentrations are representative of annual-average 


concentrations. The resulting normalized concentrations will be 


multiplied by the corresponding emission rate for each toxic 


volatile organic compound (VOC) to produce predicted toxic voe 
concentrations. 


Exposure point concentrations in the scale house will also be 


estimated using either (1) a combination of available methane data 


collected from within the scale house and standard assumptions 


regarding the concentrations of non-methane landfill gas 


constituents; or ( 2) a subsurface transport model to estimate 


concentrations of landfill gas that may migrate into the scale


house. 


While current exposures to soil and leachate are theoretically 


possible, and future exposures to landfill materials during various 


future uses (i.e., construction and use of a parking lot, 


amphitheater or hiking trails) may be viable, the potential for 


these exposures and the need for any subsequent re-evaluation of 


risks at a later date will be discussed. Because groundwater in 
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the vicinity of the site 


water in the vicinity 


is not used for drinking water, surface 


of the site is not classified for 


recreational activities involving direct contact with surface 


water, and surface contamination at the site is limited to periodic 


leachate seeps and the soil in the vicinity of these seeps, 


exposure pathways involving groundwater, surface water and surface 


soil are not believed complete at this time. 


Variable selection tables will be prepared to summarize 


quantitative exposure assumptions and will include toxicity values 


(RfDs and CPFs) and risk algorithms. A protocol document will be 


prepared and submitted as an intermediate deliverable which 


includes descriptions of proposed exposure scenarios, fate and 


transport models, and variable selection tables. Input parameters 


for fate and transport models will be provided for MPCA review as 


part of the protocol document. COM will work closely with MPCA to 


select the most appropriate method for estimating exposure point 


concentrations in the scale house. Once the protocol document has 


been approved, exposure point concentrations will be developed and 


submitted as a separate deliverable. 


2.4 Risk Characterization 


Data from the toxicity assessment and exposure assessment will be 


integrated to estimate the carcinogenic and non-carcinogenic risks 


to public health from exposure to ambient concentrations of 


landfill gas chemicals. Toxicity values for each chemical will be 


combined with exposure estimates for fenceline receptors and scale


house workers to derive estimates of total carcinogenic and 


noncarcinogenic risks. The potential additive effects of chemicals 


with similar toxicological endpoints will be accounted for by 


summing the chemical-specific risks to obtain overall risk 


estimates. 
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Cancer risks will be estimated by multiplying chemical-specific 


slope factors (SFs) by the estimated exposures (doses) developed 


during the exposure assessment. Estimated exposure is expressed in 


terms of milligrams of chemical per kilogram of body weight per day 


(mg/kg-day) or chronic daily intake (CDI). Non-cancer risks will be 


estimated by dividing the estimated exposures by the RfD developed 


for each chemical. As a conservative risk estimate, chemical-


specific hazard quotients will be summed to derive a total hazard 


index (HI) for all chemicals. If the HI exceeds one, the HI will 


be disaggregated so that only hazard quotients for chemicals with 


the same target organ or toxic endpoint are summed. 


CDM will prepare a discussion of available information on the 


potential synergistic or antagonistic effects of potential COCs. 


2.5 Evaluation of Uncertainties 


A discussion of the uncertainties inherent in the methods and 


assumptions on which risk estimates are based is a critical 


component of a health risk assessment. The usefulness of estimates 


of carcinogenic and noncarcinogenic risk attributed to a particular 


project is dependent upon an understanding of the limitations of 


these estimates and the information and scientific methods used to 


derive them. 


There are uncertainties in the general practice of risk assessment, 


including species to species (animal to human) and high to low dose 


extrapolations as well as uncertainties in attempting to 


characterize a site, i.e., identifying which chemicals are present, 


the concentrations of these chemicals, the extent of contamination 


and the degree to which the chemicals will be transported from a 


source to individuals residing in the area. 
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While quantitative estimates of uncertainty have been attempted 


using 


degree 


Monte Carlo simulations, 


of uncertainty in that 


these 


they 


estimates 


are based 


also possess a 


on statistical 


distributions of the variance of each input to the risk equation as 


well as the co-variance, or interdependence among parameters. This 


information is often poorly understood. While it may be possible 


to isolate the impact of one variable on the risk equation, such 


variances in inhalation rates, the overall usefulness of this 


estimate could be limited if the influences of several other 


variables are not well understood. COM will prepare a detailed 


discussion of the uncertainties in the risk assessment and the 


tendency for each uncertainty to over or underestimate risks. 


2.6 Report Preparation 


The results of the above tasks will be compiled into a Draft Human 


Health Risk Assessment document. Six copies will be submitted to 


MPCA for review and comment. Once all MPCA comments have been 


received, a Final Human Health Risk Assessment will be prepared and 


submitted to MPCA. 
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3.0 FOCUSED ECOLOGICAL RISK ASSESSMENT 


The objective of this ecological risk assessment is to 


qualitatively evaluate the potential ecological risks associated 


with direct contact and/or ingestion of leachate seeps by selected 


species under current conditions. Potential land use changes and 


the need for subsequent re-evaluation of risks under future 


conditions (i.e., development of an amphitheater, hiking trails and 


parking lot on the landfill and adjacent quarry) will also be 


discussed. If substantial land-use changes (from present usage) 


occur, the site should be re-evaluated at that time. 


The overall approach that will be used in this assessment will be 


consistent with that recommended by the U.S. Environmental 


Protection Agency's 1989 Interim Final Report "Risk Assessment 


Guidance for Superfund, Volume II, Environmental Evaluation Manual" 


(EPA/540/1-89/001) (USEPA 1989) except that this assessment will be 


entirely qualitative. 


The ecological risk assessment will involve the following general 


tasks: 


• Task 1: Environmental Setting Characterization 


• Task 2: Selection of Chemicals of Concern 


• Task 3: Exposure/Toxicity Assessment 


• Task 4: Risk Characterization 


• Task 5: Evaluation of Uncertainties 


Each of these tasks are described in greater detail in the 


subsections below. 
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A sixth task, which is not included as part of this initial 


workplan, is the development of remediation criteria based upon the 


estimated ecological risk. If, following completion of the above 


tasks, it is determined that ecologically-based remediation 


criteria are necessary, CDM will provide MPCA with an appropriate, 


site-specific method for developing the criteria. Subsequent to 


MPCA's concurrence with the proposed method, CDM will develop the 


criteria. The methodology for developing the criteria and 


development of the criteria have not been costed into this ATA Work 


Plan, but can be provided to MPCA upon request. 


3.1 Environmental Setting Characterization 


Data Collection 


Data collection activities for this ecological risk assessment will 


include review of available data, consultation with local experts, 


and a field visit. Available information that is expected to be 


reviewed as part of this task includes site-specific reports and 


associated field data (e.g., the February 1988 Remedial 


Investigation (RI) and the March 1991 Supplemental RI), aerial 


photographs, soil maps from the U.S. Soil Conservation Service 


Dakota County Soil Survey, USGS topographic maps (Bloomington and 


St. Paul SW quadrangles), U.S. Fish and Wildlife Service National 


Wetland Inventory maps, Minnesota Department of Natural Resources 


(MDNR) wetland maps, and Federal Emergency Management Agency (FEMA) 


Flood Insurance Rate Maps. In addition, other available data will 


be reviewed as appropriate. 


In order to supplement the available data, CDM will consult with 


appropriate agencies and local specialists such as biologists and 


fishery personnel. For example, the Minnesota Natural Heritage 


Program, the Minnesota Department of Natural Resources (MDNR) 


Office of Planning, and the U.S. Fish and Wildlife Service will be 
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contacted regarding the presence of any rare species or unique 


communities in the vicinity of the site. In addition, the MDNR and 


other appropriate agencies will be contacted regarding any fish or 


wildlife studies that have been conducted, or other field data that 


has been collected, in the area. 


Once all of the readily available data has been collected and 


reviewed, a site reconnaissance will be conducted to assess the 


ecological conditions on and around the landfill, to identify 


dominant species and habitats, and to identify potential signs of 


stressed ecological conditions. All of this information will be 


compiled through text, figures, and photographs, where appropriate, 


for use in characterizing ecological conditions at the site. 


Any additional sample collection or analysis needs that are 


identified are outside of the scope of this workplan. 


site Characterization 


Based on the data collected in the above task, ecological 


conditions on and around the Freeway landfill site will be 


characterized. This characterization will include the following 


items: 


• A description of general ecological, physiographical and 


climatic conditions on and around the site; 


• Lists of observed and expected species; 


• Descriptions of rare or protected species; and 


• Descriptions of observations of ecological disturbance or 


stress. 


Identification of Ecological Receptors 
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Since it is not possible to model or measure effects in all 


populations, the ecological risk assessment will focus on a number 


of indicator species. 


factors such as: 


These species will be chosen based on 


• Presence on the site or species that are indigenous to 


the area; 


• Importance in ecological food chains; 


• Commercial or recreational value; 


• Rare or protected status; and 


• Sensitivity to chemicals of potential concern. 


Indicator species will be selected based on observations made 


during the site visit, discussions with MPCA staff, and discussions 


with other Minnesota agencies. For example, at the Freeway 


landfill site appropriate indicator species are likely to include 


major game animals such as white-tailed deer (Odocoileus 


virginianus) and mallard duck (Anas platyrhynchos), rare species 


such as the bald eagle (Haliaeetus leucocephalus), and small prey 


species such as deer mouse (Peromyscus maniculatus). 


Identification of Exposure Pathways 


All significant exposure pathways associated with the landfill will 


be identified based on site monitoring results, field observations, 


and general knowledge about the environmental fate of the chemicals 


of concern (COC). Complete exposure pathways, including a source 


and mechanism of chemical release, a retention or transport medium, 


a point of contact with the contaminated medium, and an exposure 


mechanism or route at the point of contact, will be identified. 
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This information will be used to develop a qualitative site 


conceptual exposure model (SCM). The SCM will be used to evaluate 


a complete range of possible ecological exposure pathways and 


assist in identifying the most significant pathways. 


Aquatic and terrestrial organisms can potentially be exposed to 


cocs via food, water, air, soil or sediment. Exposure pathways 


using each of these media will be identified and described, 


although only the pathways that are identified as significant for 


this site, and for which appropriate toxicological data are 


available, will be evaluated in detail. The exposure pathways that 


are expected to be evaluated in detail are: 


1. Leachate release to the landfill surface, 


indirect (e.g., via plant uptake and 


contaminated plants) animal ingestion 


adjacent surface waters. 


with direct or 


ingestion of 


or runoff to 


2. Leachate release to the groundwater with discharge to the 


nearby Kraemer Quarry, with subsequent direct or indirect 


animal ingestion. 


3.2 Selection of Chemicals of Concern 


Site-related chemicals identified through testing programs 


associated with the RI will be listed and discussed. Each of these 


contaminants will be evaluated in terms of: 


• Concentrations relative to site background levels; 


• Frequency of detection; 


• Persistence and mobility; 
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• Toxicity to ecological receptors; and 


• Tendency to bioaccumulate. 


Based upon this evaluation, chemicals of concern (COCs) will be 


selected for this assessment. The rationale for selection or 


rejection of on-site chemicals as COCs will be summarized in 


tabular form. 


3.3 EXPOSURE/TOXICITY ASSESSMENT 


Based upon the ecological receptors and pathways identified in Task 


1 and the cocs selected in Task 2, an exposure/toxicity assessment 


will be performed for pathways and chemicals considered to pose a 


potential risk. For a chemical to pose an ecological risk, it must 


travel from the source of contamination through environmental media 


to an exposure point, and reach ecological 


biologically significant concentrations. 


receptors in 


The exposure/toxicity assessment will involve a comparison of 


exposure point concentrations to available ecological guidelines. 


• Exposure Point Concentration Estimates - Environmental media 


exposure point concentration estimates will be developed for 


the selected pathways, receptors and COCs. At this time, it 


is assumed that these concentrations can be developed based 


upon existing media data and that no modeling will be 


required. 


3.4 Risk Characterization 


The risk characterization will summarize and discuss the results of 


the exposure/toxicity assessment. Based upon the available data, 


it appears that it is appropriate to limit the ecological risk 
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characterization to a qualitative discussion of possible impacts. 


In this case, the risk characterization will review the sampling 


data, information regarding fate and transport of the COCs, 


knowledge of the environmental setting, and estimated pathways and 


receptors to support and justify the conclusion that ecological 


risks are minimal. 


the case. 


Current budget estimates assume this will be 


3.5 Evaluation of Uncertainties 


COM will include a qualitative evaluation of the uncertainties 


associated with all aspects of the ERA including data evaluation, 


exposure assessment, 


characterization. The 


toxicity assessment, and risk 


uncertainties section must provide 


sufficient confidence in the ERA such that it can be accepted as 


adequate for characterizing potential site-~elated ecological 


risks. 


notes 


Uncertainties will be summarized in tabular form which 


whether specific uncertainties are more likely to 


overestimate or underestimate potential risks. Some uncertainties 


may not significantly impact the results of the ERA. 


3.6 Report Preparation 


The results of each of the above tasks will be compiled into a 


Draft Ecological Risk Assessment document. The document will be 


submitted to MPCA for review and comment. Following receipt of all 


MPCA comments, a Final Ecological Risk Assessment will be prepared 


and submitted to MPCA. 
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4.0 PROJECT STAFFING 


CDM has selected the members of this project team to best match the 


specific needs of the project. Personnel assigned to the project 


and their respective areas of responsibility are presented on the 


organization chart in Figure 4-1. 
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5.0 PROPOSED SCHEDULE 


The 


and 


following schedule has been prepared to track the 


submittal of all deliverables for the Human 


preparation 


Health and 


Ecological Assessments of the Freeway Landfill Site. As specified 


in the Risk Assessment Contract Management Technical Support 


Document, once the initial deliverable (data summary and selection 


of chemicals of concern) is submitted, MPCA approval will be 


required before COM will proceed with preparation of the following 


deliverable. For planning purposes, COM has assumed that the 


standard MPCA review period will be two weeks. 
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6.0 PROPOSED BUDGET 


The proposed budget for conducting the ATA Work Plan activities is 


presented in the following spreadsheets. The total projected 


budget, with fee, is $47,684. The budget is presented in a task


by-task format for each of the two major tasks, Human Health and 


Ecological Risk Assessments. Costs are based upon assumptions 


presented in the narrative portion of the work plan. Please note 


again that the total proposed budget does not include $3300 in 


labor and expenses for the Initial Site Assessment (pre-work plan 


site visit), as agreed upon prior to implementation of the Work 


Assignment. 
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Scientist 7 


TASK DESCRIPTION 32.00/Hour 
Hours $ 


I Data E,·- 1• -~:.--


I Toxicity Assessment 


)!!)~!~ Assessmen1 


acterization 


Uncertainties " 


IRepor1 - " 8 256 


TOTAL 8 256 


FREEWAY LANDFILL HUMAN HEALTII RISK ASSESSMENT 
TABLE A 


COM PROFESSIONAL LABOR ESTIMATE 


Scientist 6 Scientist 5 Scientist 3 Desianer 3 Cla-ical 3 
29.00/Hour 24,90/Hour 17.31/Hour 15.00/Hour 15.00/Hour 


Hours $ Hours I $ !Hours I $ Hours I $ Hours $ 


??I :-:•:-:::-:•: 
241 696 401 10001 161 2771 I 5 75 


161 3981 161 2771 I 


40 1160 241 5981 161 2771 I 5 751 


40 1160 241 5981 191 171 I 


101 2491 al 1 Sil I 5 75 


28 740 401 996 al 138 al 1?01 18 270 


132 37561 1541 3839 831 1278 al 120 33 495 


Total CDM Laber 


Hours I $ 


85 2048 


321 675 


85 21101 


83 1929 


23 462 


110 2520 


418 9744 







Scientist 7 


TASK DESCRIPTION 40.00/Hour 


Hours I s 


~-~Y.:.:?.~.t.t}.~~-~~~f.':'.~.~~~!~~1~~--· I 
::::•::·:::::.•:::.•:x:::···-··· 


COC Selection I 


I 


I~~~:-· I 


Assessment I 


I RonnrijJ(i1i:il110 al s,nl 


TOTAL •I 320 


FREEWAY IANDFILJ_ ECOLOGICAL RISK ASSESSMENT 
TABLEB 


COM PROFESSIONAL LABOR ESTIMATE 


Scientist 6 Scientist 5 Scientist 2 Designer 3 


26.15/Hour 22.15/Hour 14.77/Hour 15.00/Hour 


Clerical 3 


15.00/Hour 


Hours I s Hours I s Hours s Hours s Hours s 


I 201 443 16 2361 I 


I •I 177 8 118 


I al 177 8 11s I I 


I 101 ;;;l 8 11s I I 


I 61 133 8 118 


I ,01 44' 4, e,01 8 ,,n, 20 ,nn 


ol 0 721 1595 90 13281 8 1201 20 300 


Total CDM Labor 


Hou~ 
s 


679 


161 295 


,.1 


!]!I ,.1 


ul 251 


osl ,sn, 


1981 3663 







FREEWAY LANDFILL RISK ASSESSMENT 


TABLED 


CDM SUMMARY OF PROJECT COSTS 


SUMMARY 


TASK DESCRIPTION 
TOTAL LABOR INDIRECT LABOR COSTS TOTAL ODC'S SUBPOOL TASK TOTAL 


X 1.785 
$ $ $ s s 


Fee 11% on laOOr 1616 0 4501 


GRAND TOTAL 47684 


• Proj. Mgt./Admin./QM labor hours consist of: 


Environmental Scientist 6 for 23 hours at $35.60/hr.: Secretary 3 for 10 hours at $14.38/hr.: 


Accounting/Administration support for 20 hours at $16.14/hr. 







FREEWAY LANDFILL RISK ASSESSMENT 
TABLE C 


Transportation (2) 


Airfares (1) 


Meals (1 person -
2 days) 


Transportation (auto 
rental) 


Lodging ($65xlx2) 


Computer ($6/hr.) 


Copying ($.10/copy) 


Telephone 


Transportation (Misc.) 


FAX ($1/page) 


Mail/Fed Express 


Supplies/Misc. 


TOTAL: 
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OTHER DIRECT COSTS 


Initial Site Assessment 


Environ. Setting Charac. 


Environ. Setting Charac. 


Environ. Setting Charac. 


Environ. Setting Charac. 


Project 


Project 


Project 


Project 


Project 


Project 


Project 


70 


700 


54 


100 


130 


350 


300 


150 


50 


50 


80 


$2264 







Description of Activity 


Initial Site Visit 4-27-92 


Data Summary/Se! action of COC 


Protocol Document 


Exposure Pt. Concentrations 


Draft Reports 


Final Report 


Project Management 


• Assume Start 08" of 10-19-92 


Figure 5-1 Project Schedule 


PROJECT SCHEDULE - FREEWAY LANDFILL 


Weeks from Work Plan Approval 


1 2 3 4 5 6 7 8 9 10 11 1 2 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 


* 


LEGEND FOR ACTIVITES 


MPCA 


COM 







MAR-19-1992 09:16 FROM C.D.M. TO 


QUALIFICATIONS SUMMARY 


ST.PAUL NORTH P.02 


WARREN J, LYMAN, Ph.D. 


Environmental Scientist 
Camp Dresser&: McKee Inc. 


Dr. Lyman is a principal scientist in CDM's haz.ardous waste section. He has · 
over 19 years of experience as an environmental consultant focusing primarily 
on chemical contamination of water, soil and air. Recent projects have focused 
on: underground storage tanks; hazardous wastes; site investigations; and risk 
assessments associated with facility siting, municipal wastewater and sludge 
disposal, and cleanup actions. His project management experience includes the 
management of two task order contracts with the U.S. EPA (Office of Water 
Programs and Office of Toxic Substances), two large U.S. Army contracts dealing 
with organic and inorganic pollutants, and several other projects and tasks for 
Federal, municipal and commercial clients. 


EXPERIENCE 


Dr. Lyman has reviewed and helped prepare several risk assessments associated 
with waste disposal and hazardous wastes. Most recently, he has directed, or 
assisted in, risk assessments for a Superfund site in New Hampshire, a former 
aircraft engine plant in Massachusetts, a chemical manufacturing plant also in 
Massachusetts, and a landfill in Minnesota. 


Several recent projects for which Dr. Lyman has participated in have focused on 
site investigations, risk assessments, and/or feasibility studies for contaminated 
sites. Recent sites have included for example: an old manufacturing site in 
Massachusetts, a former chemical manufacturing site in Rhode Island, a former 
rail and scrap yard in Virginia, and two wood treating sites in Florida. For the 
latter two Florida projects, Dr. Lyman is providing litigation support (as an 
expert witness) related to cost recovery actions. This work has required 
familiarity with the Massachusetts Contingency Plan (MCP), the National 
Contingency Plan (NCP), and Comprehensive Environmental Response and 
Ceanup Liability Act (CERCLA). 


Three recent projects have been in support of a medical office ronstruction, a 
children's hospital construction, and a medical office prope1ty acquisition for two 
hospitals in Providence, RI. The projects involved human health risk 
assessments, site assessments (including soil and groundwater analyses), 
interaction with the architects of a proposed building, and interaction with the 
state's Department of Environmental Management. With CDM's assistance, all 
projects were able to proceed without significant concerns regarding 
environmental contamination. 


RA0192 







I 


l .·; MAR-19-1992 09=.17 FROM C.D.M. TO ST.PAUL NORTH P.03 


WARREN J. LYMAN, Ph.D. 
Page2 


Dr. Lyman has also evaluated risks associated with the discharge of mtlllidpal 
wastewaters and the disposal of municipal sludges. For the Massachusetts Water 
Resources Authority CMWRA) he conducted a human health risk assessment 
associated with the siting of the offshore, submerged outfall proposed for · 
Boston's new sewage treatment plant. Human exposure to toxic chemicals and 
pathogens via both direct rontact (e.g., at beaches) and ingestion of contaminated 
seafood was evaluated quantitatively. A similar, but more qualitative, risk 
assessment was undertaken for Sydney (Australia) where offshore, submerged 
outfalls are also proposed. 


Two recent projects involving risk assessment focused on the problems of 
sewage sludge disposal, including compost distribution and marketing (D&M). 
For the East Bay Municipal Utility District (Oakland, CA), he undertook a review 
of the risk assessment procedures used as the basis for EPA's proposed 40 CFR 
503 regulations for the disposal of municipal sewage sludge. For the Hartford 
(CT) MDC he conducted a health risk assessment to support their application for 
a permit to start up a compost D&M program. This assessment included both 
quantitative and qualitative aspects, and led to a set of D&M restrictions which 
would help ensure that human health was adequately protected. 


Another recent project involved the preparation of a risk assessment for the 
proposed siting of a chemical plant in an industrial park in Franklin, MA This 
project required presentations to the Town Council Dr. Lyman has conducted 
environmental audits at several major manufacturing facilities including plants 
producing textiles, plastics, industrial chemicals and dyes. Recently, he led a 
project for a Fortune 300 company to initiate an environmental audit program 
within the corporation. The project involved the preparation of an 
Environmental Audit Workbook, two-day training seminars for the company's 
environmental managers, and audits at selected facilities. Previously, while 
with his former employer, he received training in the conduct of environmental 
audits. 


For the U.S. Environmental Protection Agency, Dr. Lyman contn'buted to several 
tasks assigned to COM under a task-order contract, to evaluate environmentally 
important aspects of underground storage tanks (UST). He was a principal 
contributor to a guidance manual on remedial investigations at USTs and led a 
task to evaluate methods used to clean and remove USTs that are to be 
abandoned. 


Dr. Lyman has been involved in a variety of projects related to waste generation, 
treatment, storage, transport and disposal. Various projects have involved 
investigations of the environmental fate and transport of released chemicals, the 
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resulting exposure to humans and wildlife, and assessments of resulting impacts 
or risks. For a commercial client, he led a program to evaluate methods to treat 
hazardous wastes generated during asphalt manufacture. For the U.S. Coast 
Guard, he has evaluated methods to respond to spills of a wide variety of · 
chemicals; and for a commercial client in New Jersey, he helped evaluate 
remedial action alternatives for an industrial site where asbestos, brake shoes, 
and related metal and rubber parts were disposed of. 


In two major U.S. Army projects managed by Dr. Lyman, two handbooks were 
prepared that provide environmental scientists and managers with guidance on 
how to obtain or estimate environmentally important properties of organic and 
inorganic chemicals. Each project was a multi-year effort using the services of 
several consultants and subcontractors. 


EDUCATION B.A - Chemistry, Williams College, 1964 
Ph.D.- Physical Chemistry, University of Rochester, 1%9 


SOCIEI'IES American Chemical Society 
Society of Environmental Toxicology and Chemistry 
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DEBORAH HADDEN MACKIE 


Environmental Scientist 
Camp Dresser & McKee Inc. 


QUALIFICATIONS SUMMARY 


As an environmental biologist, Ms. Mackie specializes in ecological 
assessments, water quality projects, and wetland delineations. In her five 
years with Camp Dresser & McKee, her work has involved numerous ecological 
and water quality assessments, environmental impact evaluations, and 
regulatory compliance issues. 


EXPERIENCE 


Ms. Mackie is currently responsible for obtaining permits for the Bristol 
County Water Authority Cross-Bay Pipeline Project in Rhode Island. In 
relation to these permit applications she conducted numerous wetland 
delineations, prepared a detailed environmental assessment for the Coastal 
Resources Management Council permit, and analyzed the potential impacts of 
dredging on water quality and aquatic organisms in the Providence River. 
She has also assisted in the development of techniques to minimize 
construction impacts to and restore both coastal and freshwater wetlands. 


Ms. Mackie was also recently responsible for conducting an ecological risk 
assessment for the Minnesota Pollution Control Agency Ground Water and 
Solid Waste Division. The goal of this assessment was to evaluate the 
potential impact of chemical contamination on or from the Pine Bend 
Sanitary Landfill/Crosby American Demolition Landfill on wildlife species 
and habitats. Impacts associated with baseline conditions and 
various remedial-alternatives were considered based on field observations, 
sampling and analysis data, and existing site maps and information. 


In addition, Ms. Mackie recently conducted an ecological assessment on a 
highly disturbed site in Everett, Massachusetts. The site, which 
previously housed General Electric's flight propulsion division, is located 
in an industrial area along the Mystic River. The vegetation and wildlife 
on the site were evaluated for indications of environmental stress, habitat 
value, potential for recovery as a viable ecosystem, and potential risk to 
offsite ecosystems. 


In the Town of Barnstable, Massachusetts, Ms. Mackie recently worked as 
assistant project manager to develop a Coastal Resources Management Plan. 
Preparation of the plan involved extensive data collection, assessment of 
existing water quality and natural resource conditions, identification of 
potential pollution sources, prediction of future water quality conditions, 
and development of measures to protect water quality and natural resources. 
The Town is currently working to implement these recommendations. . 







In addition, Ms. Mackie has been directly involved in developing and 
implementing programs to monitor the water quality in several Massachusetts 
lakes and reservoirs, identifying phytoplankton for several lake monitoring 
programs, delineating numerous coastal and freshwater wetlands and 
analyzing the impacts of various land uses on nearby waterbodies. 


EDUCATION B.S. - Biology, Bucknell University, 1986 
M.S. - Environmental Biology, Northeastern 


University, 1991 


PROFESSIONAL SOCIETIES Water Pollution Control Federation 
Society of Wetland Scientists 
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MILLIE GARCIA 


Environmental Scientist 
Camp Dresser & McKee Inc, 


Ms. Garcia is an environmental scientist in CDM's hazardous waste group. She 
is responsible for preparing human health risk assessments including toxicity 
profiles and data management. Prior to joining CDM, Ms. Garcia worked as a 
biologist for an environmental consulting firm, where she prepared a variety of 
environmental and public health assessments, including data evaluation and 
validation; performed site investigation and remedial investigation/feasibility 
study (RI/FS) sampling activities; and served as a project public affairs 
representative for the Puerto Rico Air National Guard. 


EXPERIENCE 


Ms. Garcia prepared a preliminary risk assessment (PRA) to evaluate potential 
risks associated with exposure to pesticides and herbicides at an airstrip in 
Arizona that was formerly used for major crop dusting activities. This PRA 
evaluated risks to two potential receptors: (1) children, ages 1-6, acutely exposed 
to site contaminants, and (2) adult pilots chronically exposed to site 
contaminants. The exposure scenarios developed to evaluate risks to. these two 
populations were intended to encompass the range of plausible exposures that 
may occur at this site. The fate and transport properties and toxic potential of 
selected chemicals of concern were evaluated to aid in assessing potential 
exposure pathways at this site and describe the health effects associated with 
certain doses. An assessment of applicable and relevant or appropriate requires 
(ARARs) was performed and health risk-based cleanup goals were also 
developed. 


Ms. Garcia prepared a Phase II Baseline Risk Assessment according to 1991 MCP 
guidance, for current and future foreseeable uses of a private client's site. Risk 
estimation was based on potential exposures to children and construction 
workers via incidental ingestion and inhalation of asbestos and contaminated 
fugitive dust as well as dermal contact with the contaminated soil. She 
converted soil data analyzed for asbestos using Transmission ruectron 
Microscopy (TEM) methodology,which were reported in percent asbestos to fibers 
per gram of soil, in order to assess risks. For this project, an EPA model was also 
employed by which an emission factor for onsite dirt bike traffic was derived, and 
used as an estimated exposure point concentration for the scenario involving 
trespassers riding dirt bikes on the site. 


Ms. Garcia prepared a HAZWRAP Installation Restoration Program site 
investigation preliminary risk evaluation (PRE) for two Puerto Rico Air 
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National Guard bases utilizing current US EPA guidance documents and risk 
Information databases. The evaluations Included Identification, screening and 
selection of contaminants of concern, exposure assessment, risk characterization, 
and evaluation of uncertainties and limitations. An environmental assessment 
was prepared for both installations. In addition, Ms. Garcia conducted 
HAZWRAP Installation Restoration Program site Investigation field activities, 
Including soil gas survey and groundwater and soil sampling for two Puerto Rico 
Air National Guard installations. She was responsible for validating analytical 
data applying HAZWRAP CLP data validation criteria. 


Ms. Garcia participated in an envirorunental and health risk assessment for a 
focused feasibility study for the Arizona Air National Guard in Tucson, AZ. She 
prepared an extensive trichloroethylene toxicity profile to support the evaluation 
of groundwater contaminated with the chemical and focused on risks posed to 
human health and the environment. 


For EPA Region I, Ms. Garcia participated in a risk assessment for a study of 
chemical contaminants (mainly PCBs and PAHs) in sediments, finfish, and 
shellfish In Quincy Bay, MA and Narragansett Bay, RI. She evaluated existing 
environmental toxicological data, assessed potential acute and chronic human 
exposure to Indicator chemicals, and evaluated risk based on dose-response 
calculations. 


Ms. Garcia prepared a public health assessment of primary-treated effluent 
discharged into the ocean from a wastewater treatment plant In Hawaii, as part of 
an EPA 301(h) waiver application. She evaluated chemical and bacteriological 
contamination in the effluent as well as potential public health implications of 
consumption of the contaminated seafood. Ms. Garcia also addressed major risk 
assessment components such as hazard evaluation and risk characterization, 
bioaccumulation, dose-response calculations, and uncertainties and limitations. 


Ms. Garcia has reviewed risk assessments and evaluated contaminant fate and 
transport for a variety of public health projects addressing contaminated seafood, 
as well as hazardous waste spills In various media. 


She participated in RI/FS field activities, including sediment, groundwater, and 
pore water sampling on a wetland portion of the Sullivan's Ledge Superfund site 
in New Bedford, MA, for the US EPA Region I. 


Ms. Garcia served as Public Affairs Representative for the Puerto Rico National 
Air Guard and interviewed regulatory, goverrunental, environmental, public 
health, and citizen advocacy group officers to identify issues of concern regarding 


RA0192 


' I 
. ·.~: ':.~ - '=-= 







MILLIE GARCIA 
Page3 


Puerto Rico Air National Guard base operations. She was responsible for 
preparing a Community Relations Plan, in both English and Spanish, developed 
to meet the provisions of the NCP, CERCLA/SARA, NEPA, NGB, and applicable 
Puerto Rico laws and regulations relative to community-right-to-know. 


EDUCATION 


soarnES 
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B.S. - Biology, University of South Alabama, 1986 
M.P.H. Candidate - Environmental Health, Boston 
University School of Public Health 


Completed 40-hour OSHA Hazardous Waste Site Operations 
Health and Safety Training (including annual 8-hour 
refresher courses) 


American Chemical Society 
American Public Health Association 
Society for Risk Analysis 
Massachusetts Public Health Association 
Water Pollution Control Federation 
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WILLIAM L KEOUGH 


Environmental Scientist 
Camp Dresser & McKee Inc. 


Mr. Keough specializes in limnology, ecology, natural resource assessments, and 
ecological risk assessments. His work has included aquatic community interactions, 
siting studies for municipal water and wastewater treatment facilities, 
environmental permitting, limnological research, wetland assessments, and risk 
assessment. 


EXPERIENCE 


Mr. Keough has been involved in ecological and human health risk assessments for 
pulp and paper clients, U.S. EPA Superfund Sites, resource recovery facililies, and 
solid waste landfills. His responsibilities have included risk characterization, 
analysis of exposure pathways, preparation of decision documents, selection of 
chemicals of concern, preparation of toxicological profiles and environmental 
settings. In conjunction with this work, he has assisted clients establish effluent 
limits for dioxins. Recent projects include landfills in Pine Bend and Bunsville, 
Minnesota and preparation of a decision document Hocmonco Pond, Massachusetts. 
In addition, Mr. Keough has also performed ecological and environmental 
assessments as part of RI/FS studies for Ft. Devens, Massachusetts, CBC Davisville, 
Rhode Island, and CJ Partnership, Massachusetts. 


Mr. Keough is currently involved in a facilities plan and siting study for the South 
Essex Sewerage District in Salem, Massachusetts. He is responsible for identification 
of potential wetland areas, development of siting criteria, and habitat assessments. 
He is also assisting in the preparation of the environmental impact report, assessing 
the biological conditions al the candidate outfall sites, coordination of the public 
participation program and distribution of technical information to the various 
involved governmental agencies. 


Mr. Keough has also performed limnologlcal research with Dr. Nancy J. McCreary 
for the National Science Foundation on Pocono Mountain Lakes, conducted aquatic 
community interaction research for the Pennsylvania Academy of Science, 
developed methodologies for assessing phytoplankton biomass and production, 
delineated numerous freshwater wetlands, and identified phytoplankton, 
zooplankton, macroinvertebrates, and macrophytes for various lake studies. 


Mr. Keough has performed wetland delineations in accordance with federal and 
state methods for the South Essex Sewerage District Phase II Facilities Plan and 
Environmental Impact Report, Town of Milton, Massachusetts Landfill Closure, 
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Ogden Martin Landfill Closure in Haverhill, Massachusetts, and the City of 
Cambridge, Massachusetts Water Treatment Facilities Siting Study. In addition he is 
currently assisting in modeling phosphorus loading for wetlands which arc a part of 
the Lake Okeechoobee, Florida watershed. 


Mr. Keough has prepared various permits for a municipal sewerage project in· 
Webster, Massachusetts including: Notice of Intent, Waler Quality Certification, 
Chapter 91 Waterways License, and Environmental Notification Form. He is also 
preparing these permits for an industrial wastewater outfall relocation project in E. 
Douglas, Massachusetts. 


Currently, Mr. Keough is conducting research with Dr. Gwilym S. Jones to develop a 
methodology which will assess the relative biological functions and economic 
values of upland habitats. 


EDUCATION 


B.A. • Honors in Biology, Lafayette College, 1990 
M.S. - Biology/Ecology, Northeastern University (expected 1992) 


PROFESSIONAL SOCIETIES 


Ecological Society of America 
American Society of Lirnnology and Oceanography 
Society of Wetland Scientists 
Sigma Xi - National Scientific Research Society 
Phi Sigma Alpha - National Biology Honor Society 


AFFILIATIONS 


Conservation Commissioner, Town of Abington, Massachusetts 1991· 
South Weymouth Naval Air Station Initial Remediation Plan, Citizens Advisory 


Committee 1991-


PUBLICATIONS AND PRESENTATIONS 


Keough, W.L. and N.J. McCreary. 1989. Cascading Trophic Interactions: effects of 
grazer density and quality of prey type. Presentation with published abstract, 
Annual Meeting of the Pennsylvania Academy of Science. 
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Keough, W.L., N.J. McCreary, and C.M. Delucchi. in press. Impacts of prey 
preference by Dapltnia pulex on algal productivity. Journal of the 
Pennsylvania Academy of Science. 
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PATRICIA A. BIWG, REHS 
Principal 


Camp Dresser & McKee Inc. 


QUALIFICATIONS SUMMARY 
Ms. Billig, an environmental health/toxicology specialist, is the senior technical 
resource in the area of public health and ecological risk assessment for CDM's west 
region. Her areas of expertise, developed during 15 years of field and research 
experience, include chlorinated hydrocarbon and heavy metal chemistry, toxicology, 
water quality, aquatic ecology, epidemiology, and pollution ecology. Since 1985, she 
has performed or evaluated over 40 risk assessments on a broad spectrum of 
ha:z:ardous waste sites which have included air, water, and soil pathways for heavy 
metals, PCBs, asbestos, radioactive waste, polynuclear aromatic hydrocarbons, 
pentachlorophenoL organic solvents, and pesticides. She has also determined 
potential applicable or relevant and appropriate requirements (ARARs) on many of 
these sites, developed risk-based action levels, and provided litigation support. Ms. 
Billig closely follows regulatory and guidance development, has presented several 
papers at technical meetings, and gives seminars for COM staff to keep abreast of risk 
assessment developments. 


EXPERIENCE 
Ms. Billig's recent project experience includes extensive review and evaluation of 
the entire environmental and public health risk assessment process for DOA's Rocky 
Mountain Arsenal site in Colorado, preparation of two risk assessments for TCE
contaminated groundwater sites, and preparation of the Health and Environmental 
Assessment portions of a RCRA post-closure plan and no migration petition at a 
refinery site. She also recently completed a 60-page document on the regulatory and 
toxicological aspects of lead exposure and a detailed risk assessment evaluation for 
the Lowry Landfill site. In addition, she was a primary author for Colorado 
Environment 2000, a recent joint effort between the State of Colorado and EPA to 
identify and evaluate the most critical public health and environmental risks facing 
Colorado today. 


Ms. Billig has also served as site manager for three EPA Superfund sites including 
the RI/FS for Sharon Steel/Midvale Tailings site in Utah (heavy metals); technical 
oversight for Monticello, Utah site (radioactive soil and buildings); and Midvale Slag 
Endangerment Assessment (heavy metals). For the Monticello, Utah site 
(radioactive soil and .buildings), Ms. Billig identified and explained inconsistencies 
between four extensive radiological surveys of the site and proposed solutions to 
resolve these inconsistencies. To facilitate EPA's decision-making process regarding 
the site, she also identified several regulatory gaps pertinent to the site. The Sharon 
Steel site is a fast-track RI/FS that included extensive ground water, soiL surface 
water, tailings, and air sampling as well as extensive litigation support for EPA and 
the Department of Justice. She has received "outstanding" ratings on her most 
recent evaluations for responsiveness, innovative approach, and scheduling. 
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Other technical experience includes several endangered species ~eys; aquatic 
ecology, wetland, and terrestrial wildlife baseline and impact analysis studies in 
California, Colorado, Montana, Texas, and Wyoming; and field and lab research on 
the effects of pesticides and heavy metals on humans and animals. 


EDUCATION 
MPH-Envil'onmental Health/Toxicology, University of California, Berkeley, 


1979 
M.A.-Pollution Ecology, San Francisco State University, 1973 
B.A.-Zoology, University of California, Berkeley, 1966 


REGISTRATION 
Registered Environmental Health Specialist in California 
Registered Sanitarian #4527-Califomia 
U.S. Public Health Service-Envil'onmental Health Specialist Traineeship, 


1976-78 
Federal Register--GS-12 
Environmental Scientist 
General Physical Scientist 


SOCIETIES 
Society of Envil'onmental Toxicology and Chemistry 
California Environmental Health Association 
National Environmental Health Association International Health Society 


PUBLICATIONS 


1986. Billig, P. Selecting Defensible Criteria for Ust in Risk Assessments. Haztech 
International Conference Proceedings. August. 


1981. Martin, M. P., Billig, et. al. To%icities of 10 metals to Crassostrea gigas and 
Mytilus edulis embryos and Cancer magister larvae, Mar. Poll. Bull. 12(9), 305-8. 


1979. Billig, P. Variaciones en los Pesticidos Residuos en la Leche matema de Tres 
lugares en Guatemalll. INCAP. 


1973. Billig, P. Ecological Aspects of a Benthic Community Adjacent to a Domestic 
Sewage Outfall. S.F.S.U. Library Assoc. 
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CHRISTINE RIOUX 


Environmental Scientist 
Camp Dresser & McKee Inc. 


Ms. Rioux is an environmental scientist in CDM's hazardous waste group. She 
has 10 years of experience as an environmental scientist focusing primarily on 
hazardous waste and health risk assessment. Recent projects have focused on 
the health risks associated with: PCB (polychlorinated biphenyls) amtamination 
in the Great Lakes region; childhood and worker exposure to lead 
contamination; chlorinated dlbenzo-p-dioxin contamination in landfill soil and 
leachate; petroleum contamination in urban areas; and exposure to respirable 
dust and volatile compounds during construction activities. Ms. Rioux's project 
management experience includes work for federal, state, municipal, and private 
sector clients. She has played a key role in interagency negotiations for several 
large-scale projects involving hazardous waste remediation. 


EXPERIENCE 


Since joining CDM, Ms. Rioux has prepared numerous health risk assessments 
including evaluations of the risks posed by PCB-contaminated soils In an 
urban/industrial area in downtown Boston; generation of fugitive dust during 
construction of the Central Artery /Tunnel project (CA/T) in downtown Boston; 
city-wide groundwater contamination on private wells in S.E. Rockford, Illinois; 
migration of landfill wastes via leachate, groundwater, surface water, and soils at 
numerous state hazardous waste sites in New York, Massachusetts, and 
Minnesota; volatilization of soil contaminants into the indoor air of a newly 
constructed office complex in Providence, Rhode Island; and exposure to lead 
contaminated soil on incremental blood lead levels of children and adults. 


Ms. Rioux is presently the risk assessment project manager for two USEP A 
"mega-sites" in Illinois and Michigan. One site involves groundwater 
contamination of several municipal and private wells with chlorinated organics. 
For this project, Ms. Rioux is assisting state officials in identifying appropriate 
short term measures to address drinking water contamination and exposures to 
volatile contaminants in homes overlying the contaminated aquifer. The other 
site involves PCB contamination of fish, sediments and soil along a 35-mile 
stretch of the Kalamazoo River. Ms. Rioux has worked with state and federal 
officials to develop a streamlined approach to the human health risk assessment 
component of this remedial investigation. 


Ms. Rioux has also developed allowable risk-based soil and sediment 
concentrations for PCBs, chlorinated dibenzo-p-dioxins, PAHs (polycyclic 
aromatic hydrocarbons), lead, several heavy metals and pesticides. In this 
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capacity, she has derived acceptable risk-based soil disposal criteria for 1.5 million 
cubic yards of soil to be excavated during construction of the CA/T construction. 
She has also developed acceptable risk-based air concentrations of selected 
inorganic compounds for the protection of public health during CA/T 
construction activities. 


Additional risk assessment projects Ms. Rioux has managed Include: 


• Evaluation of a Potential Site - former town Incinerator was being 
evaluated as a potential site for a new maintenance garage. The 
construction-related risks and incremental blood lead levels to nearby 
residents associated with percent levels of lead in soil were evaluated using 
the Uptake/Biokinetic Model developed by USEPA. 


• Plant Closure - oil and hazardous material were discovered during closure 
of an aircraft engine manufacturing plant ad the client was preparing for 
property transfer. A baseline risk assessment of current and future 
exposures was conducted which examined ingestion of and dermal oontact 
with soil, and inhalation of fugitive dust and volatile emissions from 
contaminated soil. 


• Remedial Investi~ation at a midwest landfill - a 400-acre landfill in the 
Midwest was undergoing remedial investigation associated with. several 
chlorinated methanes in nearby drinking water wells. A baseline risk 
assessment of water use including ingestion, showering/bathing and other 
household water uses was conducted. A one-compartment model that 
accounted for the fraction of the contaminant that volatilizes, water flow 
rate in the house, the bathroom size, air exchange rates, and shower period 
was used to evaluate risks associated with household water use. 


• Medical Office Complex Construction - the risks associated with 
construction of a medical office complex on top of soil contaminated with 
volatile organics, semi-volatile organics, and metals were evaluated. Design 
plans were reviewed to determine pathways for transport of contaminants 
from soil to the building interior. Indoor air concentrations were estimated 
by calculating soil gas concentrations, air flow from soil into the building, 
and dilution afforded by the mixing of make-up air entering the room. 


In her previous position with the Department of Environmental Protection, Ms. 
Rioux was responsible for preparation of the Massachusetts Oil and Hazardous 
Materials List. This list of over 1,300 substances forms the basis of the state's Spill 
Notification Regulations. Substances were evaluated and listed according to 
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their toxicological, physical, and chemical properties. These substances, if 
released, are considered to pose an unacceptable risk to the environment, public 
health or public safety, and are now regulated by the State of Massachusetts. 


Ms. Rioux was also responsible for authorizing major portions of the 
Massachusetts Contingency Plan which governs the identification, 
characterization, and remediation of hazardous waste disposal sites. She has 
extensive knowledge of all aspects of both state and federal regulations 
pertaining to the assessment of hazardous waste sites, particularly with regard to 
assessing the human health risks posed by these sites. 


EDUCATION 


GE0392 


B.S. - Agricultural & Resource Economics, University of 
Massachusetts, Amherst, 1982 


M.S. - Environmental Health Engineering, Tufts University, 
1988 







environmental engineers, scientists, 
planners, & management consultants 


April 12, 1993 


Mr. Don Abrams, Project Manager 
Solid Waste Section 
Minnesota Pollution Control Agency 
520 Lafayette Road 
st. Paul, MN 55155 


Re: Revised Freeway Schedule 


Dear Mr. Abrams: 


CAMP DRESSER & McKEE INC. 


North Central life Tower, Suite 2230 
445 Minnesota Street 
St. Paul, Minnesota 55101 


In accordance with our conversation of April 9th, COM is forwarding 
the following revised schedule for completion of the Freeway 
Landfill risk assessments. The proposed schedule includes 
assumptions on several dates, the most important of which is 
resumption of the project under Multi-Site III. Obviously, if any 
of the assumed dates prove to be different, the schedule will be 
affected in a manner consistent with that time differential. 


Assuming the new Work Order start date is reasonably accurate, COM 
sees the final product being completed well before the end of June. 
If you have any questions regarding the schedule or other matters, 
please give me a call at 293-1313. Thank you. 


Very truly yours, 


CAMP DRESSER & McKEE INC. 


Cla~~c?·F.~z-l ~ 
Project Manager 


CFB:bjt 


Printed on recycled paper 







Deliverable 


Project Resumption 


Resolution of 
MPCA Comments on 
Second Deliverable 


Draft Final 
RA Report 


Final RA Report 


Project Closeout 


FREEWAY LANDFILL SCHEDULE (PROPOSED) 


Due Date 
(Draft) 


4-26-93 


5-3-93 


5-24-93 


MPCA Comments 
(Duel 


6-7-93 


Final 
Deliverable 


6-21-93 


6-30-93 
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CDM 
environmental engineers, scientists, 
planners, & management consultants 


March 16, 1993 


Clarence Bieze 
Camp Dresser & McKee Inc. 
445 Minnesota Street 
Suite 2230 
St. Paul, MN 55101 


RE: Errata For Deliverable No. 1 
Freeway Landfill Risk Assessments 


Dear Clarence: 


CAMP DRESSER & McKEE INC. 


Ten Cambridge Center 
Cambridge, Massachusetts 02142 
617 252-8000 


While preparing the second deliverable for the Freeway Landfill Risk Assessments, 
we noted some typographical errors in Deliverable No. 1 - Data Evaluation and 
Chemical of Concern, chemicals of concern document, and would like to provide 
you and MPCA with some corrections. We would ask that you please forward the 
attached information to MPCA with our apologies. 


Table 1.1-4 in the first deliverable contained a list of compounds (Dataset No. 1) for 
use in evaluating chronic inhalation exposures to landfill gas. That list was 
developed by reviewing both the MPCA and EPA lists in Appendix A, and selecting 
those compounds for which EPA had developed an Inhalation Reference Dose in the 
IRIS and HEAST data bases. This approach was later changed: it was agreed that 
CDM would simply list all of the compounds in the MPCA landfill gas data base 
(Appendix A) as chemicals of concern. 


The revised Table 1.1-4, attached, shows the changes made to reflect this change in 
approach. Compounds highlighted in gray have been added to the original table. 
Compounds lined out have been deleted from the original table. Tht· first page of 
Table 1.5-1 has also been edited to reflect this change. 


Also attached is a revised second page from Table 1.5-1. The nature of this revision 
is that sodium, as the text points out, is a nutrient and nutrients were not selected as 
COCs. Therefore, sodium should not have appeared as a COC under groundwater or 
surface water in Table 1.5-1. The same is true for calcium in groundwater. Finally, 
arsenic, while detected in groundwater, was never detected in surface water and 
should not have been selected as a COC for this medium. Additionally, Tables 1.1-2 
and 1.1-3 showed that arsenic was never detected in surface water. 
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CAMP DRESSER & McKEE INC. 


We apologize for these oversights and hope they have not caused any inconve
nience. If there are any questions, please do not hesitate to contact us. 


Sincerely, 


CAMP DRESSER & McKEE INC. 


M~~~ C'l~r~ 
Environmental Scientist 


MF:kw 


Cynthia Strong Hibbard 
Environmental Scientist 


cc Chris Rioux, Task Manager 
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_J • .I. • MICHAEL 0. FREEMAN 


COUNTY ATTORNEY 


•• (612) 348-5550 
T.D.D. (612) 348-6015 


OFFICE OF THE HENNEPIN COUNTY ATTOR 


2000 GOVERNME'-.'T CENTER 


MINNEAPOLIS. MINNESOTA 55487 


1E~~©f20w~[Q) 
SEP 301992 


MPl-.n,. Ground Water. 
& Solid Waste Div. 


September 28, 1992 


Art Dunn, Manager 
Solid Waste Section 
Ground Water and Solid Waste Division 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, MN 55155-3898 


RE: Response to August 28, 1992 Letter R arding 
Migration of Methane Gas from th Freeway 
Sanitary Landfil_9 


Dear Mr. Dunn: 


This letter responds to the August 28, 1992 MPCA 
request that Hennepin County participate in the development of 
a Problem Definition Work Plan for the remediation of the 
explosive gas problem at the Freeway Sanitary Landfill. 
Hennepin County is not required to submit a Problem Definition 
Work Plan as this problem directly relates to, and originates 
from, the closure and post-closure of the landfill. 


FTI must fulfill the relevant Minnesota requirements 
regarding the closure of the landfill. The closure 
performance standard states, "The owner or operator must close 
the solid waste management facility in a manner that 
eliminates, minimizes~ or controls the escape of pollutants to 


. soils, or to the atmosphere during the postclosure 
period." Minn. Rule 7035.2625, subp. 2. Moreover, 
"(p]ostclosure care must continue for at leasi 20 years aft~r 
the date of completing closure." Minn. Rule 7035.2655, subp. 
l(A). These rules make it clear that FTI is still responsible· 
for th~Jiemediation of the methane gas problem. · 


Finally, to the extent that the explosive gas 
situation requires action under the Site Contingency: Plan, 
only FTI, and not the County, is required to implement it. As 
the MPCA stated in its August 28, 1992 letter to the 
permittees, "(t]he Site Contingency Plan was completed~ 
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Art Dunn, Minnesota Pollution Control Agency 
Page 2 
September 28, 1992 


permittee R. B. McGowan [FTI] and approved by the MPCA." The 
County did not participate in the development of this plan 
because the County is not responsible for the remediation of 
problems relating to the landfill. 


DJH/mh 


C: Mr. Michael McGowan 
Ms. Janet D. Leick 
Mr. Ronald Moening 
Mr. Tim Goodman 
Mr. Jon Springstad 
Mr. Greg Konat 
Mr. Lee Sheehy 
Mr. Mark McGowan 
Mr. John C. Lichter 


[WASTE:Hough.AH8] 


Very truly yours, 


.,.--·-" 
MICHAEL.O. FREEMAN 


I I · /; /·, 
"Hennepin ,Count;y/.~ttorney 


.. J: ti'\/---;~/ 1 l_) . 
DA~I1gdq /\ro&{;:'t·-;r 
. , .· ,· , I I , 


·1/Assistant-' .County,/ Attorney 
' Telephop:~/ /( q:l:'2) 348-4260 


FAX: 3148-8.2 9 f ,. i(/ UY 
V ..-
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OFFICE OF 'THE HENNEPIN COCNTY ATTORNEY 
2000 GovfR~MEt-.T Cr:NTER 


MINNF.,\l'OLI~. MIN'.'.E~O I 1\ .'i.5487 


Art Dunn, Manager 
Solid Wa5te Section 


September 28, 1992 


Ground water and Solid Waste Division 
Minnesota Pollution Contrpl Agency 
520 Lafayette Road 
St,. Paul, MN 55155-3898 


RE: Respon5e to August 28, 1992 Letter Re arding 
Mi ration of thane Gas from the FrQ~way 
Sanitary Landfill --~·---


Dear Mr, Dunn: 


This letter responds to the Aug-~et 28, 1992 MPCA 
~eqli.est t.hat Hennepin County participate in the development of 
a Problem Definition Work Plan for the remediatio:n of the 
explosive gas problem at the Freeway Sanit~.ry Landfill. 
Hennepin County is not required to submit a Problem Definition 
work Plan as this problem directly relates to, and originates 
from, the closure and post-closure of the landfill. 


FTI must fulfill the relevant Minnesota requirements 
regarding the closure of the landfill. The closure 
performance standard states, "The owner or operator must close 
the solid waste management facility in a manner that 
eliminates, minimizes;, or controls the escape of pollutants to 
, . , soils, or to thQ atmosphere during the postclo~ure 
period." Minn. Rule 7035.2625, subp. 2.· .Moreover, 
"[p J oestcloeure ca.re must continue for at lea.st 20 years after 
the date of completing closure." Minn. F.:ule 7035,2655, irnbp. 
l(A), These rules make it clear that FTI is still responsible 
for the remediation of the mGthani;i gas problem, . 


Finally, to the extent that the explosive gas 
situation requires action under the Site Contingency Plan, 
only FTI, and not the County, is required to implement it. A.s 
the MPCA stated in its August 28, 1992 letter to the 
permitteea, "(t]he Site Contingency Plan.was completed ey 
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~~rroittee E, B, McGowan (FTI] and approvQd by the MPCA." The 
County did not participate in the development of this plan 
because the County is not responsible for the rgmediation of 
problems relating to the landfill, 


DJ.H/mh 


c: ·.Mr. Michael McGowan 
Ms. Janet D. Leick 
Mr. Ronald Moening 
Mr. Tira ·c-ood...rnan 
Mr. Jon Springstad 
M.r. Greg Konat 
M.r, Lee Sh~ehy. 
Mr, Mark McGowan 
Mr. John c. Lichter 


TOTAL P.003 
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• • BRUCE A. LIESCH ASSOCIATES, INC. 
HYDROGEOLOGISTS • ENGINEERS • ENVIRONMENTAL SCIENTISTS 
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November 22, 1989 


Hs. Rita O'Connell 
Project Manager 
Minnesota Pollution Control 
520 Lafayette Road North 
St. Paul, HN 55155 


Agency 


r,J]v 2,i: 89, 
MPCA. Ground W~ter 


& Solie Waste Div. 


• RE, Freeway Landfill Supplemental Work Plan 


• 
• 


• 


Dear Hs. O'Connell: 


As I noted during our telephone conversation on November 21, 1989, 
well WT-10 was inadvertently omitted from the list of groundwater 
sampling points presented on page 10 of the "Supplemental Work 
Plan". Please make note of this revision. 


As we also discussed during our conversation, we have tentatively 
scheduled the drilling with North Star to begin the week of 
December 4, 1989. Therefore, your timely review of the portions 
of the Supplemental Work Plan which pertain to monitoring well 
installation is necessary. 


Please contact either myself or John Lichter with any questions or 
comments regarding the work proposed or project schedule. 


Sincerely, 


Hark D. Olson 
Hydrogeologist 


HDO/mas 


cc: Hr. Hike McGowan - R.B. McGowan Co., Inc. 
Hr. Hark McGowan - McGowan Development Corporation 
Hr. Ray Haik - Popham, Haik, Schnobrich and Kaufman 
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BRUCE A. LIESCH ASSOCIATES, tNC. 
HYDROGEOLOGISTS .. ENGlNEERS • ENVIRONMENTAL SCIENTISTS 


13400 15th Avenue No. • [)lymouth. MN S5441 • 612-559-1423 • FAX No: 559-2202 


February 3, 1992 


Mr. Art Dunn . 
Manager;. Solid Waste Section. 
Minnesota Pollution Control Agency 
Ground Water and Solid Waste Division 
520 Lafayette Road 
St. Paull MN 55155 .. 3898 


Dear Art: 


I am writing on behalf of Freeway Transfer, Inc. requesting a one-week extension for 
responding to your letter of January 30, 1992 with a work plan for explosive gas 
remediation. I spoke with Mr. McGowan at 2;00 p.m. today and he had not received your 
.letter yet. Freeway Transfer, Inc. has initiated remediation work on-site which will be 


. detailed in our response letter. Thank you. 


· Sin<;erely~ 


BRUCE A. LIESCH ASSOClA TES, INC. 


·~1~ 
{/hn C. Lichter 1 P .E. 


cc: Mr. Mike McGowan 
Mr. Lee Sheehy 


maw:ltr2.;3/50314 
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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 


• AUG 25 1986 


• 
• 


•• 


Mr. Michael McGowan 
Freeway Sanitary Landfill 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Gentlemen: 


Mr. Richard B. McGowan 
Freeway Sanitary Landfill 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


.... "" 


Re: Remedial Investigation Work Plan, a List of Possible Alternative Response 
Actions, Quality Assurance Project Plan and Evaluation Report 


This letter acknowledges receipt on August 11, 1986 of the Remedial 
Investigation Work Plan, a List of Possible Alternative Response Actions, 
Quality Assurance Project Plan and Evaluation Report for the Freeway Sanitary 
Landfill as prepared by your consultant, Conestoga-Rovers and Associates, 
Limited. 


The Minnesota Pollution Control Agency (MPCA) staff will review and comment on 
the above submittals by September 11, 1986. 


If you have any questions or comments during the MPCA staff review process, 
please contact me at 612/296-7028. 


Sincerely, 


Onginal Signed By, 


Thomas A. Sinn 
Project Manager 
Enforcement Unit 
Solid Waste Section 
Solid and Hazardous 


TAS: 1 h 


c~ 


Waste Division 


cc: Ronald Frehner, CRA, New Brighton 
Dave Brown, CRA, New Brighton 
Tim Thornton, Hart, Bruner, O'Brien and Thornton, Minneapolis 


-. 
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,ES. (see front) 


1. 11 you want this receipt postmarked, stick the gummed stub on the 1~11 po.rtion ol the add_ress side of the art!cle .... '> 
leaving the receipt attached and present the article at a post ollice service wmdow or hand it to your rural earner. c:, 
(no extra charge) 0 
2. 11 yoll do not want this receipt postmarked, stick the gummed stub on the left portion ot the address side of the 0 
article. date, detach and retain the receipt, and mail the ar'licle. --t 


3. 11 you want a return receipt, write the certilied mail number and your name and _address on a _return rece_ipt car~. 
1811, and attach it to the front ol lhe article by means ol the gummed ends 11 space permits. Otherw1se. atflx 


,.:k of article. Endorse lronl of article. RETURN RECEIPT REQUESTED ad1~cent to the number. 


4. 11 you want delivery restric!ed to the addressee, or to an aulhorized agent ot the addressee, endorse 
RESTRICTED DELIVERY on the 1ront of the article. 


5.~Enter fees for the services requested in the appropriate spaces on the lronl ol this receipt. If return receipt is re
.1uested, check the applicable blocks in item 1 of Form 3811. 


6. Save this receipt and presenl ii ii you make inQuiry. 
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3. ti you want a return receipt, write !he ceriilied mail number and your name and address on a return receipt card, 
Form 31311, and attach ii to the front ol the artii::le by means of the gummed ends if space permits. Otherwise, aflix 
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4. II you want delivery restricted to the addressee, or to an authorized agent ol the addressee, endorse 
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Quested. check the applicable blocks in ilem 1 ol Form 3811. 
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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 


oc-r 17 10e& 
Mr. Michael McGowan 
Freeway Sanitary Landfill 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


Gentlemen: 


• 


Mr. Richard B. McGowan 
Freeway San,itary Landfill 
1001 Black Dog Road 
Burnsville, Minnesota 55337 


, 


' . 


The purpose of this letter is to specifically respond to correspondence 
prepared by your attorney, Mr. Timothy R. Thornton, on September 24, 1986 and 
October 1, 1986. Mr. Thornton was concerned that because the Minnesota 
Pollution Control Agency (MPCA) staff have not reviewed the Remedial 
Investigation (RI) Work Plan, a List of Possible Alternative Response Actions, 
Quality Assurance Project Plan and Evaluation Report (collectively submittals), 
it will jeopardize your ability to meet the timetables for completion of work 
specified in the Request for Response Action (RFRA) issued to you on February 28, 
1986. 


On October 6, 1986, the MPCA sent you a letter rejecting the submittals as not 
fulfilling the requirements of the RFRA. As mentioned in a previous letter to 
you, the MPCA review of the submittals required more staff time than anticipated 
due to inadequacy of the submittals. Under the terms of the RFRA, revisions to 
the submittals are to be provided to the MPCA within thirty days of receipt of 
the October 6, 1986 letter. If you are unable to meet this schedule, the MPCA 
Director may grant extensions of time schedules set forth in Part III of the 
RFRA in the event you can demonstrate to the Director good cause for granting 
the ex tens ion. 


After the MPCA staff approve the specific monitoring well locations in the RI 
Work Plan, it can be determined if the locations of the wells proposed to be 
located outside the Landfill property boundaries will make it necessary for you 
to obtain access agreements from other property owners adjacent to your land
fill. You must use best efforts to obtain access to property not owned by your
self to install any monitoring wells. Any access agreements obtained by you 


1000220 







Mr. Michael McGowan 
Mr. Richard McGowan 


• • 
• Page Two 


• 


• 
• 


• 


must provide authority for you, your consultant Conestoga-Rovers and Associates, 
Ltd. (CRA) and MPCA staff to enter the property to install and sample the pro
posed monitoring wells. If you are unable to obtain access to property not 
owned by yourself utilizing best efforts, the MPCA staff will use its authority 
under the statutes and regulations it administers to assist you and CRA in 
obtaining access to the property necessary for installing and sampling the pro
posed monitoring wells. 


As you are aware, the approval process for the proposed monitoring wells along 
with obtaining the necessary access agreements in order to install the wells 
will mean that the installation of new monitoring wells may not occur until the 
winter months. 


We hope we have addressed your concerns adequately. If you have any questions, 
please contact Mr. Tom Sinn of my staff at 612/296-8612. 


Sincerely, 


C,rig'nal Signed~/~ 


Thomas J. Kalitowski 
Executive Director 


TJK :ch 


cc: Mr. Timothy Thornton, Hart, Bruner, O'Brien and Thornton 
Mr. Ronald Frehner, CRA 
Mr. Dave Brown, CRA 
Ms. JoEllen Fredlund, Dakota County 
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STICK POSTAGE STAMPS TO ARTICLE TO COVER FIRST-CLASS POSTAGE, 
CERTIFIED MAIL FEE, AND CHARGES FOR AN't' SELECTED OPTIONAL SERVICES. {sea front) 


1. If you want this receipt postmarked, stick the gummed stub on the left portion of the address side ol the article 
l~aving the receipt attached and present the article at a post office service window or hand it to your rural carrier. 


:fno extra charge) · 
-1. 
N 


.f· . N 
.\2. If you_op not want !his receipt postmarked, stick the gummed stub on the left portion ol the address side of the 


0 article, date, detach and retain the receipt, and mail the article. · ·. 
. 0 
3. If you want a return receipt, write the certified mail number and your name and address on a return receipt card, O 
Form 3811, and attach it 10 the tront of the article by means o! the gummed ends ii space permits. Otherwise. affix -1' 
to back of article. Endorse front of article. RETURN RECEIPT REQUESTED adjacent to the number. 


4. 11 you want delivery restricted to the addressee, or to an authorized agent ol the addressee. endorse 
~ESTRICTED DELIVERY on the front of lhe article. 


5. Enter fees for lhe services requested in the appropriate spaces on the front ol this receipt. U return receipt is re
quested, check the 3pplicable blocks in item 1 of Form 3811. 


e. Save this receipt and present it if you make inquiry. 


STICK POSTAGE STAMPS TO ARTICLE TO COVER ARST-CLASS POSTAGE, M:, 
CERTIFIED MAIL FEE, ANO CHARGES FOR AN't' SELECTED OPTIONAL SERVICES. (HI rrantJ N' 


1. If you want this receipt postmarked, slick the gummed stub on the left portion of the address side of the article N 
leaving the receipt attached and present the article at a post office service window or hand it to your rural carrier. O 
(no ext~a charge) C 


2. If you do not want this receipt postmarked, stick the gummed stub on the !~ft 'portion ol the add~Jss side ot the C> 
article, dale, detach and retain !he receipt, and mail the article. :; ~ 


3. If you want a return receipt, write the certified mail number and your name and address on a return receipt card, 
Form 3811, and attach it to the front of the article by means of the gummed ends if space permits. Olherwise, affix 
tr · ":k of article. Endorse front of article. RETURN RECEIPT REQUESTED adjacent to the number. 


4. Jou wanl ~elivery festricted to the addressee,: or 10 an authorized agent of the addressee, endorse 
Rl:STRICTED DELIVERY on the front ot the article. 


5. Enter tees tor the services requested in the appropriate spaces on the front ol this receipt. II return receipt is re
quested, check the applicable blocks in item 1 of Form 3811. 


6. Save this receipt and present ii ii you make inquiry. 
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